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1.0 INTRODUCTION

This study is proposed to define the nature cind extent of 

contaunination in the soils and ground water beneath the Chemical 
Processors, Inc. (Chempro) facility at Pier 91, Seattle, 

Washington. The goal of the study is to complete the 

hydrogeologic site characterization on Pier 91 initiated in a 

Phase I investigation. A second goal of the study is to develop 

the data and monitoring system needed for a RCRA Part B Permit 
application. The scope of work developed for this proposal was 

based in part on findings of a Phase I hydrogeological 
investigation conducted by Sweet-Edwards/EMCON, Inc. (SE/E) in 

November and December, 1987. Soil borings and monitoring well 
locations were also chosen based on information included in 

Chemical Processors Solid Waste Management Unit Report, July 5, 
1988, to the EPA. Table A-1 summarizes the rationale used in 

selection of test boring and monitoring well sites. The 

investigation will include the work elements outlined below:

WORK
F.T.KMRNT

1.

2.

DESCRIPTION

Coordinate with Chempro to locate boring locations, check 

for underground utilities, obtain permission for access 

on adjacent properties, if necessary, and supervise site 

preparation for drilling.

Drill eleven shallow borings using a 6-inch I.D. hollow 

stem auger drilling rig to the base of the shallow water 

tcible aquifer (approximately 15 to 30 feet) and collect 

soil samples using a split spoon or barrel Seimpler.

PIER-RFI.802 A-1 S94-07.02 
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TiBLE i-1 SDUaABY OF SITS SELECTION C8ITESIA

DNSATORATED/
SATORATED

SITS TYPE AQUIFER SOIL TESTING TESTING RATIONALE FOR SITE LOCATION

TB-1 Test Boring . ShalloH Both Single tine Area near overhead oil loading rack; 
downgradient of foaaite tanks.

TB-2 Test Boring Shallow Both Single tine Adjacent to oil pit separator; site of 
foraer waste water treataent tanks 
(closed SBHO).

TB-3 Test Boring Shallow Both Single tise Tanker fuel spill (1977) iapacted 
this area.

TB-4 Test Boring Shallow Both Single tiae Location of closed SBHO (coolant treat- 
■ent tank, treated wastewater tank).

TB-5 Test Boring Shallow Both Single tiae Adjacent to SBHO.

TB-6 Test Boring Shallow Both Single tiae Best edge of SBHO (black oil yard).

TB-7 Test Boring Shallow Both Single tiae Beported xylene-contasinated soil.

CP-104B Honitoring Hell Deep No Quarterly Provide additional inforaation on deep 
aquifer systei.

CP-107A Honitoring Bell Shallow Both Quarterly Downgradient of pipe alley and sarine 
oil diesel yard tanker track 
loading area.

CP-108A Honitoring Bell Shallow Both Quarterly Replace existing City of Seattle well.

CP-108B Honitoring Bell Deep Ho Quarterly Provide additional inforiation on deep 
aquifer systew.

CP-109A Honitoring Bell Shallow Both Quarterly Downgradient of aarine oil diesel 
yard (SBHO).

CP-llOA Honitoring Bell Shallow Both Quarterly Downgradient of aarine oil diesel 
yard (SBHO).

SB-1 Soil Boring Both NO Background soil saapling site.

SB-2 Soil Boring Both NO Background soil saapling site.



Drill two shallow background soil borings using a 6-inch 

I.D. hollow stem auger drilling rig to a depth of 10 feet 

and collect soil samples using a split spoon or barrel 

Scunpler.

3. Collect a single time ground water sample from seven
L

shallow T-borings.

4. Drill two deep borings, using a 6-inch hollow stem auger 

drilling rig, at least 15 feet into the deep confined 

aquifer (if present at less than 70 feet).

5. Install and develop single completion monitoring wells in

four of the shallow borings and two of the deep borings 

(if deep aquifer encountered).

6. Sample ground water from six existing monitoring wells

and five new monitoring wellsy^on two separate occasions, 

approximately one month apart/

7. Conduct slug tests in the five new monitoring wells to 

determine hydraulic conductivities of the saturated 

deposits.

8. Properly close existing well B-101 (pending owner's 

approval) after installation of nearby replacement wells

PIER-RFI.802 A-3 S94-07.02 
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9.

10.

CP-108A and CP-108B.

Obtain water levels in the five new monitoring wells and 

the six existing monitoring wells.

Evaluate potential effects of tidal cycles on the shallow 

water table and deep confined aquifer systems.

11. Prepare report documenting the field investigation and data 

evaluation, including:

o Boring logs

o Summary of completed borings 

o Chain of Custody/Laboratory Request forms 

o Latboratory analyses 

o Slug test results 

o Water levels

o Extent of subsurface soil contamination

Should Chempro be unable to acquire access to off-site property 

to accomplish the directives in Paragraph 2, the Company will 
submit a signed statement as to the efforts made by Chempro to 

acquire such access and the responses made thereto by the 

appropriate property owners, and will provide copies of letters 

or other correspondence made as part of those efforts.

All reasoncible efforts will be made to provide and assist 

employees, agents and contractors of the EPA access to the Pier 

91 site in accordance with and pursuant to the authority of 3007

PIER-RFI.802 A-4 S94-07.02 
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of the Act, 42 U.S.C. 6927. Upon arrival at the site, EPA 

representatives must proceed directly to the facility office and 

be cible to provide proper identification to the facility manager. 
After signing a visitor registration log and describing the 

purpose of the visit, person(s) will be escorted at all times, 
while on-site, by Chempro personnel. In some cases, site access 

may be temporarily limited or restricted due to safety concerns 

resulting from facility operations.

A schedule for the performance of all the work described is 

attached as Part B. All analytical results from each well 
sampling event will be submitted to the Agency within thirty days 

of receipt of the written laboratory report by Chempro. 
Analytical results shall be accompanied by water level 
measurement data obtained from all ground water monitoring wells 

and piezometers.

All reports, plans, proposals and other documents required will 
be submitted in duplicate to Charles W. Rice, Chief, RCRA 

Compliance Section, EPA Region 10, 1200 Sixth Avenue, M/S HW-112, 
Seattle, Washington 98101.

2.0 SITE SAFETY

The field investigation will follow the Site Safety and Quality 

Assurance Project Plans (Parts C and D, respectively, in this 

proposal) . This plan will be followed with regard to personnel 
safety during drilling procedures and the handling and sampling 

of soils and ground water.

3.0 DECONTAMINATION PROCEDURES

The drill rig and all down-hole drilling equipment will be steam 

cleaned/hot water pressure washed prior to arrival at and 

departure from the site and between drilling locations. All soil

PIER-RFI.802 A-5 S94-07.02 
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and ground water sampling equipment will be decontaminated using 

the following sequence;

o Non-phosphatic detergent wash 

o Deionized water rinse 

o Dilute acid rinse (pH <2) 

o Deionized water rinse

o Methanol solution rinse (1:1 solution) 

o Final deionized water rinse

4.0 DRILLING, SOIL AND T-BORING GROUND WATER SAMPLING PROCEDURES

1. Prior to beginning the field program, access agreements for 

off-site drilling locations will be obtained by Chempro and 

all drilling locations will be checked for the presence of 

underground utilities and piping. The drilling will be 

performed using a hollow stem auger drill rig. Eleven 

shallow borings will be advanced for soils identification of 

fill, and visual and chemical identification of 

contcumination. Seven of the shallow borings will be used to 

collect a single time ground water scunple. Up to four deep 

borings will be drilled in an attempt to encounter the deep 

confined aquifer beneath the facility in two of the borings.

2. ̂  Four of the shallow borings and two deep borings will be
completed with monitoring wells.y/lf the deep aquifer is not 

encountered in any of the four deep borings, no deep 

monitoring wells will be installed during this
investigation. Drill cuttings and well development water 

will be placed in containers provided and disposed of byy 

Chempro.

PIER-RFI.802 A-6
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3.

4.

Each of the eleven shallow T-borings will be advanced to the 

base of the uppermost saturated zone, a depth of cibout 15 to 

30 feet. The two shallow soil borings will be advanced to a 

depth of 10 feet. All shallow borings will be continuously 

saunpled to 10 feet and every 5 feet thereafter by driving a 

2-inch O.D. split spoon and/or a 3-inch O.D. barrel Scunpler 

ahead of the auger bit in 18-inch depth intervals. The 

locations of the proposed shallow borings are shown in 

Figure A-1.

The soil samples for each boring will be placed on a clean 

piece of plastic sheeting, the core split with a knife (if 

necessary) and photographed. One half of the core split 

will be placed, using a stainless steel spoon, in sample 

jars for chemical analysis. The sample will be homogenized 

by the laboratory prior to Scimple analysis. The scimples 

collected each day will be delivered or shipped to the 

testing laboratory that same evening. These samples will be 

kept cool in an iced cooler until delivery to the lab. The 

Chain of Custody and Laboratory Analysis Request information 

will be recorded on form SEA-400-05. The Field Sampling 

Data form, SEA-44-01, is used to record important data 

during field sampling. These data include sampling 

methodologies and equipment. Soil seimples will be delivered 

to the two different analytical Icdjoratories listed below 

for archiving and/or chemical testing:

o Columbia Analytical Services. Inc.. Longview, WA.

Scunples to be analyzed for total metals

Analytical Resources. Inc.. Seattle, WA.

Samples to be analyzed for volatile organics (EPA 
Method 8240) and base/neutral/acids (EPA Method 8270)

PIER-RFI.802 A-7 S94-07.02 
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5.

One composite sample will be analyzed above the water table 

(approximately 0 to 5 feet) and one composite sample will be 

analyzed below the water table (approximately 5 to 10 feet). 
A grab sample will be collected at an approximate depth of 

2.5 feet in each boring. An additional grab sample will be 

collected at approximately 0.5-foot (if feasible) and 7.5 

feet in borings where field observations indicate possible 

contamination at these depths. Grab samples will be 

sxabmitted for chemical testing as per the composite Seimples. 
All unanalyzed samples and remaining portions of analyzed 

samples for metals analysis will be archived for future 

physical evaluation or testing if necessary.

The other half of the core sample will be field logged and 

described in terms of color, grain size, organic matter, 
moisture content, density, the presence of oil, and other 

appropriate characteristics. These descriptions will be 

recorded on the boring log (SEA form 300-02-01).

During drilling of the seven shallow T-borings, ground water 

samples will be obtained just below the water table with a 

stainless steel drive point which has been driven past the 

end of the auger bit into undisturbed sediment. Black iron 

pipe will be used as the drive casing/riser pipe.

Before the drive point is installed through the hollow stem 

auger, at least one standing pore volume of ground water 

will be pumped. Following installation of the drive point, 

the drive point screen and casing will be purged until the 

pH and/or specific conductance of the pumped ground water 

stabilizes to within +10%. At stabilization, a ground water 

sample will be obtained using a double check valve Teflon 

bailer. Duplicate ground water samples will be obtained 

from each boring.

PIER-RFI.802 A-9 S94-07.02 
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Water samples will be delivered to the two analytical 
Icdjoratories listed below for chemical testing. Sample 

analysis will include total and dissolved metals, volatile 

organics, and base/neutral/acids (EPA Methods 8240 and 

8270) .

o Columbia Analytical Services. Inc.. Longview, WA.

- Samples to be analyzed for total metals

o Analytical Resources. Inc.. Seattle, WA.

Samples to be analyzed for volatile organics and 
base/neutral/acids (EPA Method 8240 and 8270)

The seven T-borings will be closed by simultaneously pulling 

the 6-inch I.D. hollow stem auger from the borehole while 

backfilling with bentonite chips to approximately ground 

surface. Sweet-Edwards/EMCON will notify the Washington 

Department of Ecology via letter that the soil borings will 
be closed.

Two deep borings will be advanced 15 feet into the deep 

confined aquifer or a maximum depth of 70 feet. If the deep 

aquifer is not encountered, a maximum of two additional deep 

borings will be drilled. All deep borings will be sampled 

only for visual identification of geologic materials at 5- 

foot intervals. Sampling methodology will be the same as 

described for the shallow borings.

Any deep borings not encountering the deep confined aquifer 

will be closed by simultaneously pulling the 6-inch I.D. 

auger from the borehole while backfilling with bentonite 

grout.

PIER-RFI.802 A-10 S94-07.02 
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5.0 MONITORING WELL INSTALLATION

Spx single completion monitoring wells will be installed. 

Each well will consist of 10 feet of 2-inch diameter, 
schedule 40, 0.010-inch machine-slot PVC screen and 2-inch, 
schedule 40 flush-threaded PVC casing. All shallow wells 

will be constructed such that the upper 6 inches of well 
screen are above the high water table, provided there is 

adequate room (> 2 feet) for a surface seal. Each well will
have at^ least one stainless steel centralizer placed on the 

screen and/or riser pipe (as necessary). A filter pack 

consisting of No. 8 x 12 Colorado silica sand will be used 

as the porous backfill around and 2 feet above each well 
screen section. A minimum 2-foot plug of bentonite chips, 
hydrated with water provided by the driller, will be placed 

above the filter pack. The remainder of the annular space 

in the deep borings will be backfilled by tremie methods 

with Volclay bentonite grout. Shallow borings will be 

backfilled with bentonite chips to within 1 foot of ground 

surface. The locations of the proposed monitoring wells are 

shown in Figure A-1.

2. A locking steel casing will be cemented over each well. 

Surface completions will be about 2-feet above ground 

surface or at grade as necessary (high traffic areas). 
Above-grade well completions will consist of a locking steel 
security casing with two small-diameter (approximately 1/2- 

inch) vent holes slightly above the sloping concrete surface 

seal and at least 1 foot below the well cap. Pea gravel 
will be placed in the annular space between the security 

casing and the well from about 6 inches below grade to 

within 6 inches of the well cap. Concrete traffic posts 

will be installed around the well(s) in high traffic areas. 
At below-grade completions, efforts will be made to minimize 

the potential of surface water runoff entering the well

PIER-RFI.802 A-11 S94-07.02 
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annulus or the well itself. These efforts will include 

positioning the inner lock cap at or slightly above surface 

grade, installing a water-tight locking cap, construction of 

a downward-sioping PVC drain/vent from inside the well 
security vault to outside saturated drain rock, and sloping 

the surface concrete seal away from the flush-mounted well 
security vault. A well construction variance will be 

applied for in writing by SE/E to the Washington Department 
of Ecology (WDOE) for all shallow monitoring wells 

installed.

3. Monitoring Well Installation

A. The monitoring well installations will be done through 

a 6-inch I.D. hollow stem auger.

B. The well casing and screen will be steam cleaned or 

high pressure hot water washed and the labels and 

binding tape removed, along with other potentially 

contaminating materials, prior to installation.

C. Representative samples of annular sand backfill, rinse 

water, and other potentially contaminating material 
will be retained for laboratory analysis.

D. The well screen and casing assembly, sand backfill, 

bentonite plug, and grout will be installed as the 

hollow stem auger is withdrawn from the borehole.

4. Following installation of each monitoring well, the screen 

zone will be developed by pumping and/or bailing until the 

discharge water is free of sediment, non-turbid, or shows no 

further improvement and field measurements of conductivity 

have stcdsilized. All new on-site and off-site monitoring 

wells will be surveyed for vertical elevation (nearest 0.01

PIER-RFI.802 A-12 S94-07.02 
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foot) and horizontal position (0.01 foot) by a registered 

surveyor. A recognized datum (City of Seattle) will be the 

basis for all elevations. All T-borings will be surveyed 

for horizontal position.

6.0 HYDRAULIC CONDUCTIVITY TESTING

Rising head slug tests will be performed on each new well 
following development. The tests will utilize a PVC bailer to 

remove a "slug" of ground water and an electric water level 
indicator to measure the water level response. Measurements will 
be analyzed using methods described by Hvorslev (1951) and/or 

other appropriate techniques.

7.0 MONITORING WELL GROUND WATER SAMPLING

1. The ground water sampling method to be used is designed to 

obtain saunples representative of in situ ground water 

quality, with minimum contamination due to seimpling 

techniques or materials.

2. Ground water samples will be obtained from the three (3) new
well sites CP-107, CP-108, and CP-109 and four existing
monitoring well sites (CP-103, CP-104, CP-105, and CP-106).

3. Ground water samples will be delivered to two different 

analytical laboratories for chemical testing:

o Colvimbia Analytical Services. Inc.. Longview, WA.

scimples to be analyzed for total and dissolved 
metals

o Analytical Resources. Inc.. Seattle, WA.

Scimples to be analyzed for volatile organics and 
base/neutral/acids (EPA Methods 8240 and 8270)

PIER-RFI.802 A-13 S94-07.02 
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8.0 WATER LEVEL MEASUREMENTS

Two rounds of depth-to-water measu;p€ments will be obtained from 

the six existing wells and the five new wells. These data will 
be used to define flow direction in the uppermost saturated zone 

and the deeper confined aquifer. Depth-to-water measurements 

will be obtained using an electric water level detector (Olympic 

Well Probe; Model 300 or equivalent) measured from a surveyed 

notch at the top of the PVC casing. Measurements will be to the 

nearest 0.01 foot and will include date, time, and initials of 

recorder.

The effects of tidal cycles on water level elevations were 

assessed at Pier 91 in May 1988 by comparing water level 
fluctuation measurements over a 3-day period and published tidal 
data. Water level measurements were recorded in deep well CP- 
105B and shallow well CP-105A. A pressure transducer and a data 

logger (Hermit Model SE lOOB) were utilized to record water level 
fluctuations. In addition, water levels were recorded for a 6- 

hour period in wells CP-103A, CP-103B, and CP-104A during the 3- 

day test.

Results indicate no apparent tidal influence in the shallow water 

table aquifer (approximately 6 to 25 feet below ground surface). 
Tidal influences were noted in well CP-103B completed in the deep 

confined/semi-confined aquifer.

Additional measurement of tidal influence on water level 
fluctuations will be completed in proposed new wells CP-108B 

(deep aquifer) and CP-108A (shallow aquifer) . Data will be 

collected for a 24-hour period using a pressure transducer and a 

data logger (Hermit Model SE lOOOB) in selected wells. Water 

level data will be collected for a 6-hour period concurrent with 

the 24-hour test, in wells CP-104B, CP-107A, CP-108A, and CP- 
10 9A using an electric water level detector.

PIER-RFI.802 A-14 S94-07.02 
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PART B

PROJECT SCHEDULE

The following schedule of field work and reporting is proposed 

for the hydrogeologic investigation at the Chemical Processors, 

Inc. (Chempro) Pier 91 Facility. The proposed schedule is shown 

on a standard Sunday-to-Saturday, 7-day per week calendar.

PIER-RFI.802 B-1 S94-07.02 
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PHASE II - HYDROGEOLOGIC INVESTIGATIONS
PIER 91

PART C - HEALTH AND SAFETY PLAN

1.0 INTRODUCTION

This Health and Safety Plan has been prepared to address the 

hazards that the field investigation team may encounter. The 

plan includes a site description, hazard evaluation, monitoring 

requirements, work limitations, authorized personnel 
responsibilities, decontamination requirements, and emergency 

requirements. The attached Site Safety and Operations Plan,, 
summarizes the contents of the plan.

Sweet-Edwards/EMCON, Inc. (SE/E) has read and understands the 

OSHA/SARA December 19, 1986, Interim Rule. These standards have
been implemented into the safety program developed for the Phase 

II Hydrogeologic Investigation, Pier 91, at Chemical Processors, 
Inc.'s (Chempro's) facility in Seattle, Washington. Safety 

Standards for Construction Work (Chapter 296-155 WAC) and General 
Occupational Health Standards (Chapter 296-62 WAC) will also be 

observed.

The Chempro Pier 91 Facility is located close to the shoreline of 

Elliott Bay in Section 23, Township 25 North, Range 3 East, at 

2001 West Garfield Street, Seattle, Washington (Figure C-1). The 

shoreline has been altered by the placement of some fill for the 

construction of Pier 91. The site area is generally flat and is 

covered by concrete pads or asphalt.

PIER-RFI.802 C-1
Rev.
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2.0 HAZARD EVALUATION

Performing the field activities for the proposed Phase II 

Hydrogeologic Investigation at the Pier 91 facility poses several 
health and safety concerns. The hazards to project personnel 
include chemical exposure, fire, safety hazards, and potential 
thermal stress. These hazards are a function of the nature of 

the site as well as a consequence of the work being performed.

The primary potential for chemical exposure comes from drilling, 

monitoring well installation, and water sampling. Chemical 
analyses have been performed on ground water samples and 

detectable levels of some volatile organic compounds have been 

found in several of the on-site monitoring wells. The volatiles 

are considered a chemical hazard because of the possibility of 

inhalation exposure. Semi-volatile compounds and dissolved 

metals are of concern for splash hazards or direct contact 
through an open wound. A Material Safety Data Sheet for each of 

the primary chemicals of concern is attached at the end of Part 

C.

Physical hazards offer the highest risk to health and safety. 

The site is active and large trucks are in use. The drill rig 

creates many physical hazards. Drill rigs and other heavy 

equipment also create noise hazards.

Thermal exposure may at times be a hazard. Drilling in the 

warmer months can create heat stress if protective clothing is 

required. The winter months can create possibilities of cold 

injury and impaired ability to work.

PIER-RFI.802 C-3 S94-07.02 
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3.0 MONITORING REQUIREMENTS

The quality of ambient air in the vicinity of all borings will be 

monitored to ensure that the proper level of protection is used. 
A Photovac Tip II Photoionization Detector or an Organic Vapor 

Analyzer (OVA), Sensidyne gas detector tubes, and combustible 

gas/oxygen detector will be used during the drilling of all 
wells.

Air quality measurements will be taken frequently when drilling. 

Sensidyne gas detector tubes will be utilized if appropriate. 

Air space around the open boreholes will be monitored and the 

field geologist will determine if additional monitoring is 

necessary or a higher level of personal safety is needed. The 

decision for additional monitoring will be based upon field 

conditions such as change in vapors from the borehole, 
breakthrough in cartage respirators, complaints of initial acute 

exposure symptoms from field personnel, or any other indications 

of a potential hazard.

PIER-RFI.802 C-4 S94-07.02 
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4.0 LEVEL OF PROTECTION

The selection of personal protection equipment is an integral 
part of the SE/E Health and Safety Program. The level of 

protection must be adequate to protect individuals from hazards 

encountered while working at the Chempro Pier 91 facility. Over­
protection can also be hazardous because of heat stress, physical 
and psychological stress, impaired vision, reduced mobility, and 

poor communications.

Selection of the level of protection will be based on guidelines 

summarized in Table C-1. The level of protection will be 

dependent upon the location and type of activity being conducted.

The selection of respiratory protection will be based on air 

monitoring in the field. The decision will be made by the SE/E 

site geologist as to which level is appropriate. Protective 

clothing (TYVEK coveralls and latex gloves) will be worn at all 
times. The use of Air Purifying Respirators (APR) will be based 

on the presence of total organic compounds venting from the 

borehole, complaints of initial acute exposure symptoms from 

field personnel, or any other indications of potential hazards. 
The cartridges used will be Organic Vapor/Acid Gas. The exposure 

levels for increasing the respirator protection to Level B have 

been set to account for sufficient worker protection. Once the 

criteria have been exceeded, an APR will not be a sufficient 

level of protection and Self-Contained Breathing Apparatus (SCBA) 
or Positive-Pressure Supplied-Air Respirator (SAR) will be used.

PIER-RFI.802 C-5 S94-07.02 
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Table C-1

GOIDEIEiINES FCR SEIECTING THE I£VEIL CF PROTECTICN

lEVEIL CF 
PRDTBCT- 

ICN SHOULD EE USED WHEN: UMITING CRITERIA

B Pressure-deniand, full-faoe- 
piece SCBA or pressure-deroand 
supplied-eiir respirator with 
escape respiratory protection.

Cheniical-Resistant Clothing

Inner and Outer Chemical- 
Resistance Gloves

Chemical-Resistant Safety 
Boots/Shoes

Hard Hat

Coveralls, Poly Coat 
Tyvek

The type and atmospheric conoentra- 
tion of substance have beai identified 
and require a higji level of re^ira- 
tory protection SCBA.

This involves atmospheres:
- with IDLH conoentrations of specific 

substances do not represent a severe 
skin hazard;

- CR -

- that do not meet the criteria for 
of air-puri^ing respirators.

Atmosphere contains less than 
19.5 percent oxygai.

Presence of inccnpletely identified 
vcpors or gases is indicated by 
direct-reading organic vpor detection 
instrument, tut vpors and gases are 
not supected of ccnteiining hi^ levels 
of (Aiemicals harmful to the skin or 
capable of being absorbed through the 
intact skin.

Use only vdiai the vpor of gases 
present are not supected of con­
taining hi^ conoentrations of 
chemicals that are harmful to 
skin or capable of being absoibed 
throu^ the intact skin.

Use only vben it is highly un­
likely that the work being done 
will generate either ocnoentra- 
tions of vapjors, gases, or part­
iculates or plashes of matericLL 
that will affect eposed skin.



Table C-1 (cent.)

GCJIDEIiINES FOR SELECTING THE lEVEL CF EROTBCTICN

lEVEL CF
PROTBCT-

lOJ RBOCM^NDED: SHCXJUD EE XJSEE WElEIf: LIMITING CRITEEUA

Full-faoepieoe, edr-purifying, 
canister-equipped respirator.

Chemical-Pesistant Clothing 
Inner and CXiter Chemical- 
Resistant Gloves

Chemical-Resistant Safety 
Boots/Shoes

Hard Hat

CPTICNAL;
Coveralls, Tyvek Escape Efesk

Coveralls 
Safety Boots/Shoes 
Safety Glasses or 
Chemical ^lash Goggles 
Hard Hat

CPTICNaL!
Gloves, Escape tfesk.
Face Shield

The atmospheric contaminants, liquid 
splashes, or other direct contact 
will not adversely affect any 
ejqxjsed skin.

The types of air contaminants have 
been identified, concentrations 
measured, and a canister is available 
that can remove the contaminant.

All criteria for the use of air- 
purifying re^irators are met.

Atmoshperic oanc^±ration of 
chemicals must not exceed 
IDLH levels.

Ihe atmosphere must contain at 
least 19.5 percent oxygen.

The atmosphere contains no known 
hazard.

Work functions preclude splashes, 
immersion, or the potential for •un­
expected inhedation of or contact 
with hazardous levels of any chemicals.

This level should not be worn in 
■the Exclusion Zone.

The atmosphere must contain at 
least 19.5 percent oxygen.

FRCM: NIOSH/ISHA/USOG/EPA - Occupational Safety and Health Guidance ^fenual for Hazardous Waste Site Activities.



5.0 WORK LIMITATIONS

Heat stress and heat stroke problems can be caused by wearing 

protective clothing when air temperatures exceed 75° F. The work 

schedule for personnel wearing clothing and equipment restricting 

normal air circulation must be regulated. Otherwise, heat stress 

may become more of a threat than a potential chemical hazard 

itself.

To reduce the possibilities of heat stress or heat stroke, 

personnel wearing protective clothing when air temperatures 
exceed 75° F will have a 10-minute break every hour. At air 

temperatures less than 75° F, the frequency of rest periods will 
be decided by the SE/E site geologist.

PIER-RFI.802 C-8 S94-07.02 
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6.0 AUTHORIZED PERSONNEL RESPONSIBILITIES AND TRAINING

The key project personnel are Dennis Goldman (Project Manager) 

and Jim Bailey (Project Hydrogeologist) . The project manager is 

responsible for the overall completion of the project. The 

project geologist is responsible for the completion of the scope 

of work, following the Health and Safety Plan, supervising 

additional staff personnel, and conducting the pre-site safety 

meetings.

The project hydrogeologist will, from time to time, appoint a 

site geologist. The site geologist will be the site health and 

safety officer and will be responsible for the health and safety 

while in the field.

Other personnel on site will be drillers, driller helpers, and 

support personnel from the selected drilling company.

The field team during drilling will consist of a SE/E site 

geologist, a driller and driller helpers. The field team will 
coordinate the work schedule so that one person will be watching 

the other two. In emergency situations, the free person will be 

able to assist injured workers.

Site-specific health and safety training will consist of a pre­
site safety indoctrination and daily site safety updates. The 

pre-site safety indoctrination will cover the Health and Safety 

Plan, as well as any pertinent new information available. Daily 

site safety updates will inform workers of new hazards or 

conditions as the need arises.

Field personnel will be trained in accordance with OSHA Training 

requirements. For most work. Level C and Level D will be 

required. Should site conditions indicate a need for level B 

protection, current work will be suspended until level B safety

PIER-RFI.802 C-9 S94-07.02
Rev. 1 10/21/88



7.0 EMERGENCY RESPONSE

This is a contingency plan that outlines policies and procedures 

for responding to site emergency situations. When an emergency 

occurs, decisive action is required. This plan covers personnel, 
the site, equipment documentation, and emergency procedures.

The SE/E site geologist will be the site safety officer and will 
direct emergency response operation. The SE/E site geologist 

will recommend that work be stopped if any operation threatens 

workers or the environment.

In an emergency, the SE/E site geologist will identify the 

emergency and will be responsible for notifying the appropriate 

emergency response agency. The telephone numbers and addresses 
for the hospitals, poison control center and emergency 

transportation (fire, cimbulance, police) are listed on page 4 of 

the Site Safety and Operations Plans (attached).

Safety equipment will be available near the work site. Equipment 
to be present at the immediate work site will include: fire 

extinguisher, eye wash station, and personal protection 

equipment. Equipment to be located approximately 200 feet upwind 

of the work site will include drinking water, decontamination 

materials, and a first aid kit. The SE/E site geologist will 
maintain the safety equipment.

Documentation and reporting of emergency situations will be the 

responsibility of the SE/E site geologist. In the event of an 

incident, the project geologist will initiate an investigation. 

An incident report will be completed by the project hydrogeolo­
gist. Copies of the report will be sent to Gerritt Rosenthal 
(SE/E's Safety Officer), the Project Manager and SE/E's project 

file. The report will include at minimum a chronological history 

of the incident, facts as they become available, titles and names 

of personnel, and history of injuries.
PIER-RFI.802 C-11 S94-07.02 
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SITE SAFETY AND OPERATIONS PLAN
SixE ; Chemical Processors Pier 91 DAXE . August I 1988

LOCATION : ^001 W. Garfield

Seattle. Wa.

PREPARED BY: J-S. Bailey

CLIENT CONTACT:

PROJECT OBJECTIVE (S) ; Identify nature and extent of ground water and soil 

contamination.

SCHEDULED ACTIVITIES/TIME PERIOD: Install, develop and sample ground 

water of monitoring wells, 5 months from start date.

BACKGROUND REVIEW

ACCESS, OVERHEAD/UNDERGROUND UTILITIES, ETC.- 

WASTE CHARACTERIZATION--------------------------------

PRELIMINARY

----- rsT___

COMPLETE

-m-
-LJ

HAZARD/SAFETY LEVEL DETERMINATION: -o- -rn
COMMENTS : Extent eind configuration of underground piping not known. Products 

include waste oil products and other petro chemicals.

WASTE TYPE(S)/CHARACTERISTICS
LIQUID-----------n SOLID SLUDGE GAS
CORROSIVE---- 1 X I IGNITABLE----[ | REACTIVE-
TOXIC— RADIOACTIVE UNKNOWN

VOLATILE 

OTHER------
SPECIAL CONSIDERATIONS/COMMENTS ; BTEX, VOA's unknowns

S-E/E 100-03a

Sweet-Edwards / EMCON, Inc.

PIER-RFI.802 C-12



-2-

FACILITY DESCRIPTION
SIZE; 1000' X 1400' BUILDINGS/STRUCTURES; Limited

TOPOGRAPHY/ACCESS; Flat. Site gate and sign in every day.

GENERAL GEOLOGIC/HYDROLOGIC SETTING; Fill overlying sands and silts

STORAGE/DISPOSAL METHOD (S) ; Fuel tank farm

STATUS (active; closed; unknown) ; Active

HISTORY (injury; illness; complaints, public or agency) ; None known

SPECIAL CONDITIONS/COMMENTS;

HAZARD EVALUATION
Potential risk of drilling into undarcround buried nlnelinpg.

0.'J Sweec, Edwards & Associates. IncT^

PIER-RFI.802 C-13
SEA-100-03b
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OPERATIONS PLAN
MAP/SITE SKETCH ATTACHED AS EXHIBIT a-1

SITE CONTROL (for vehicles, workers, public, etc.) SHOWN ON EXHIBIT

rxZONES OF CONTAMINATION: | | Known Projected Unknown

EXCAVATION, DRILLING OR SAMPLING METHOD- Hnllnw ;^nger drill ina

TnAf~hoi^ TJT 1“h gp1 T t*. <qponn i^^TTipllna.

COMMENTS:

SAFETY EQUIPMENT AND PROCEDURES
LEVEL OF PROTECTION; B

ADD IT IONS/MODIFICATIONS : Orgam'r nartridaes to be made available.

SPECIAL SURVEILLANCE EQUIPMENT AND MATERIALS; Photovac II- 

photoionization detector.

DECONTAMINATION PROCEDURES; Standard wash for personnel. All epuipment 

to be soap washed, steam cleaned, PI rinsed. HCI rinsed, methanol rinsed, and 

final PI rinse. Disposable clothing to be disposed of in a drum at the site.

P.D.S. STATION (S) : Eyg> at EEA vehicle.

P.D.S. EQUIPMENT, MATERIALS AND SPECIAL FACILITIES; Eye wash station, 

skin rinse and wash; inhalation exposure will be treated by removal from 

immediate area._______

S-E/E 100-03C

Sweet-Edwards / EMCON, Inc.
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SITE ENTRY PROCEDURES
SITE TEAM (No.): Sweet-Edwards ____ Client __

ENTRY BRIEFING DATE: 1/24/37 LOCATION ; At s i te

.Agency -0__Other

SITE WORK TEAM (name/responsibility) 1. n. Stefani. rhemnrn 

2. Mel Miller. Chemoro_______________ 3 . A. E. Little. Personnel
4. Jim Bailey, SE/E
6. Steve Nelson, SE/E

5 . Dennis Goldman(SEA) Project manager 

7 . Driller and helper _____

SPECIAL CONDITIONS (e.g. , work schedule or limitations):

FIRST AID

Gloves, wash with water, rinse

EMERGENCY PROCEDURES
ACUTE EXPOSURE SYMPTOM(S):

1. Skin irritation from acids________ 
2. caustics and metals_________________ _____________________

3. 

4. Respirators to be kept available Fresh air, rest 
5 . at all times 
6.  

HOSPITALS/EMERGENCY MED. CENTER (Address/phone#) MAP ATTACHED: QY QN

1. Swedish Hospital, 747 Summit-386-2573

2. Saint Cabrini Hospital of Seattle, Terry S Madison-682-0500

3. Virginia Mason, 925 Seneca- 624-1144

4. _

EMERGENCY TRANSPORTATION (fire, ambulance, police) :

1. Dial 911 for assistance

2. 

3.

4.
S-E/E 100-03d

Sweet-Edwards / EMCON, Inc.

PIER-RFI.802 C-15



EMERGENCY ROUTES:

2. Take Elliott Avenue W. traveling <;rmth tn TV>nnav 1 P'F+* on npnnpt/

—S ^nn1".h tri pvt ^ qfrppi"

4.

SAFETY/HEALTH EQUIPMENT CHECKOUT LIST
GENERAL SAFETY:

First Aid Kit ----------------------

Safety Glasses/Face Shield- 

Safety Shoes/Gloves ----------
Personal Clothing Change----------
Wash/Decontamination Materials

SPECIFIC SAFETY EQUIPMENT:

Eye Wash Station 

Drinking Water —

Tyvek Suits/Vinyl Gloves 

Field Test Meters-------------

Respirator:
Type (dust, cartridge, SCBA, etc.) 

Combustible Gas/Explosimeter 

Oxygen Indicator 

Dosimeter Badge(s)

HNU/OVA Survey 

Photovac tip

SPECIAL C ON DITI ON S/C OMMEN T S : PoTypn^t-. TyvpV o-r vinyl ii

glove and Solvex outer glove.______________________________

Note: All Sweet-Edwards personnel are to understand and comply with specific
practices and guidelines as described in the QA/QC Manual regarding 
field safety and health hazards.

SIGN-OFF:

SIGNED

SIGNED

SIGNED

SIGNED

DATE

DATE

DATE

DATE

PUT REVISIONS ON REVERSE 
AS NEEDED

PIER-RFi.802

S-E/E 100-03e
Sweet-Edwards / EMCON. Inc.
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MATERIAL SAFETY DATA SHEETS
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J.TBaker

CHE'MJCALS

MA', iRIAL SAFETY DATA SHEET

J. i. Baker Chemical Co.. 222 Red School Lane. PhilHpsburg. N.J. 08865

CHE.MICAL NAME 

Beszene

SECnON I. lOENTinCATIQN OFPRaoucr
FORMULA

SYNONYM OR CROSS RE.=E.R£NC£ CAS NO; 71-43-2

MATERIAL

SECTION If. HAZAROdUS INGREDIENTS
NATURE OF HAZARD

SECTION IIF.PHYSCAt.IlATA^
BOILING POINT^80.0* - 80.2°C. MELTING POINT5.51*C. •

VAPOR PRESSURE SPECIFIC GRAVITY
100 zza @ 26.1 C. 0.88
^A^pR DE.NSITY (AIR = 1) PE.RCENT VOLATILE BY VOLUME (%)

WATER SOLUBILITY EVAPORATION RATE
Slightly

( * 1)

Colorless liquid wish aromatic odor

r SECTION IV^. FIRE AND EXPtdSiaN HAZARD
F^SH P^OINT (metnod used) FLAMMABLE LIMITS

FIRE extinguishing -Alcohol foam, dry chemical or carbon dioxide

special fire-fighting procedures

unusual fire and explosion hazard

Lower
rrrr

Uooer

i-i; ..^-.-4^ _ SECnON;Vvl£ALmlHAZARO^
threshold limit value

10 ppm orl-mus LDjq: 4700 mg/kg
health hazards 
poison: Harmful if inhaled



• -SEcnoN vr .REAcnvmriMTAr
stability UNSTABLE CONDITIONS TO AVOID

STABLE X
INCOmpaTABILITY (materials to avoid)
Aluminum Chloride, Permanganate, Sulfuric Acid, Potassium Peroxide, Silver Pe-cr'c 
Sodium Peroxide. Chlorine, Nicryl Perchlorate, Oxygen, Ozone, Perchloryl Fluo-:dP

HAZARDOUS DECOMPOSITION PRODUCTS

i 1HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

X SECTION VII .SPILL AND ISlSPOSALTROCraURES
SPILLS Eliaiinace all sources of ignition. Absorb on sand, earth or veraiculite. 
Carefully sveep up and reaove. Flush spill area with water. AJ.Cematively use _ 
J.T. Baker's Flasnable Solvent Spill Clean-up Kit (product No. 4437) or Solusor^i^ 
Solvent .Absorbent (Product No. 4458)

DISPOSAL ^ ^
Atomize into a furnace with after-burner and scrubber, if local environmental 
regulations permit.

:J^cnoN viii .photection iNraRiuiAnoN ^
RESPIRATORY PROTECTION (specify type) 
Self-contained breathing apparatus
VENTILATION LOCAL

X
SPECIAL

MECHANICAL (general)
X

OTHER

PROTECTIVE GLOVES EYE PROTECTION
Rubber gloves Face shield

OTHER PROTECTIVE EQUIPMENT 
Approved working clothes

::SSCnON.IX::iHANDlJNG*ANOSn)RAGEPRECAlinONS* -
storage 4 HANDLING
Keep away from heat, sparks, flame. Keep container out of sun and away from 
heat. Keep in tightly closed container. Separate from oxidizing material.

eSCCnONX. MISCELLANEOUS INFORMATION

Avoid breathing vapor. Avoid contact with eyes, skin, clothing. Use with 
adequate ventilation. Clinical and epidemiological data establish benzene as 
leukemogenic in man and is conaidered to be a carcinogen. EXERCISE DUE CARE.

DAt« isau«o: AoofO»»d&y R. M. Mitchell

B.<nsion No. t Ode i»»ue<3:
Manager. Quality Aaauranca

TK, information gromOeO In tnia Uateriai Salet> Oata Sfteel naa Often comoileO Irom our exoerienca ana data Bonenfea In «anoua laconical 
puoiicafion^ II I, toe ujor, fasoonaioimy to aaiermine loa auifaoillfy ol toi* inlormaiion lor me aooonon oi lalaty oracauiiona as ma» oe 
necenaarv wn urieiv- me iigni lo 'eviie uaiariai S.'*- • ' fa Sn-e-a i.om iir<« to time aa ne.. lecnn.cai -------------------------- -- ..,„.ei. -.J



MATERIAL SAFETY DATA SHEET
J. T. Baker Chemical Co.. 222 Red School Lane. Phiilipsourg. N.J. 08865

: ...V:. SECTION r. lOENTIFICATIQN OF PRODUCT
■ * .

CHE.MICAL NAME FORMULA

Toluene C6H5CH3

SYNONYM OR CROSS RErE-RENCE 
Toluol Mechacide
Mechylbenoene 
Phenylmechane

CAS NO:
108-38-3

SECTION II. HAZARDOUS INGREDIENTS
MATERIAL NATURE OF HAZARD

BOILING POINT 
111“C.

SECnON III. PHYSICAL DATA. :
MELTING POINT 

-95“C.

VAPOR PRESSURE 
36.7 annHg at 30“C.

VAPOR OE.NS1TY (AIR=1) 
3.14

WATER SOLUBILITY 
Insoluble

SPECIFIC GRAVITY 
0.87
PE.PCENT VOLATILE BY VOLUME (%)

EVAPORATION RATE 
(--------------------------- = 1)

APPEARANCEColorless, refraccive liquid with benzene-like odor.

SECTION nr. FIRE AND EXPLOSION HAZARD DATA .
•

flash point (metnoo useO) flammable LIMITS Lower Uooer
40*7.
FIRE EXTINGUISHING
MEDIA Vacer spray, carbon dioxide, drv chenical. foan. 
special FIRE--IGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZARD 
riarrzable liquid

SECTION V. HEALTH HAZARD
THRESHOLD LIMIT VALUE

200 ppa i?r-rac LDsn=-S4Q ag/kg orl-ra: lD«;n- "-33 nil/kg 

hralTh hazardshealth hazards 
Karnfui if l.-.haled or svallowed. Causes eve irrlcacion.

FIRST AID PROCEDURES If inhaled, recove co fresh air. .Adni.'iiscer arrificiai 
resoiracion or oxygen as necessar;r. Call a physician. Ir svallowed, do noc induce^ 
von'icir.g: if conscious, cautiously give warn --atar. then ni.nerai oil foLlovad by hoc 
coffee or tea. Cali a physician. In case of contact, i=ediateiy flush eyes vith
plenty of --ater for at least 15 aiinutes. Call a physician. Flush skin vith vater.



‘ V SEcnoM VI. REAcnvmr daw

STABILITY unstable CONDITIONS TO AVOID

STABLE X
Heat, sparks, and flame

INCOMPATASIUTY (materials to avoid)

HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS MAY OCCUR I CONDITIONS TO AVOID
POLYMERIZATION WILL NOT OCCUR X

SECliON VII . SPILL AND DISPOSAL PROCEDURES

SPILLS
Ellioinace all sources of Ignition and flarnnables. Absorb spill on sand, earth or 
vemiculite. Carefully sweep up and remove. Allow to evaporate. Flush spill area 
with water. Alternatively use J. X. Baker Flammable Liquid Spill Kit.

DISPOSAL

Atomize into an incinerator providing environmental regulations permit. Combustion 
may be improved by mixing with a more flammable solvent.

.SECTION VIII. PROTECnON INFORMATION
RESPIRATORY PROTECTION (specify type) 
All-purpose canister mask available.
ventilation LOCAL SPECIAL

Preferable •

• -

MECHANICAL (general) OTHER

PROTECTIVE GLOVES
Rubber gloves

EYE PROTECTION
Safety glasses; face shield

other PROTECTIVE EOUIPMENT 
Approved working clothes; eyefaath

SECTION IX . HANOUNG AND STORAGE PRECAUTIONS
STORAGE i HANDLING

Protect containers against physical damage- 
Keep away from heat, sparks, and flame.
Keep in tightly closed container. Wash thoroughly after handling.

SECTION X. MISCELLANEOUS INFORMATION

Avoid contact with eyes, skin, or clothing. 
Avoid breathing vapor.
Use with adequate ventilation.
Avoid prolonged or reseated contact with skin.

Data isauad;. 3/84 Raviaion;_ Aooroved Oy. R. M. Mitchell
Manager. Quality Aasuranca

Th« mro^matton orov<<3»<3 Malarial Data con^oii^d from our aio^ri^r^c* and data oraaamad m vanoua tacnnical
puOiicationa it is in« us<irs rasoar^sioutty (o datarmtna ino suitaoiitry of ?nis information for tn« adOOtion of satarv oracaufions as may 
necessary w«* rasnnvi* tnn ri^nf to rawtso Maf«r*ai Safaty Data from tima to tima as naw tacnntcai information oacomas awailaoia Tha
usar Has tna rasoonsioimy to contact tna comoany to ma«a sura fnat tna snaaf is in# tataat ona issuad



^ aldrict' chemical co.
» P.o. Box 3SS. Milwauxeo. Wisconsin 53201 USA • (414) 273<SSSO

\TTN3 safety oirectcr CHEMICAL PROCESSORS 
5501 AIRPORT WAY SOUTH 
SEATTLE WA P8108 
HECTOR SANCHEZ

CUST . 153656 H

----------------------------------- IDENTIFICATION --------------------------------------
CAS°#^l08-38-3^~^ NAME: M-XYL6NE, ANHYDROUS, S9+?

----------------------------------------TOXICITY HAZARDS —---- -------------------------------------
RTECS'M ZE2275000

M-XYLENE . .
IRRITATION DATA
TOXl!?¥^"ElTi° J3,R5,62

05Jr~^^T L C 50 - 5 GM/K.G YAKU05 rp.IPR-MUS L050=1739 MG/KG ARTOnw rr ipa’a? >
SKN-RSr LD50:14100 HG/KG AIHAAPREVIEWS, STANDARDS, AND REGULATIONS N - - y AIHAAP .23,95,62
ACGIH TLV —TWA 100 PPM; STEL 150 PPM 85INA8 S.A'a? RA ' .‘!-- 
MSHA STANOARD-AIRrTWA 100 PPM (440 HG/M3) (SKIN) nTIVC* T ^ri 71 OSHA STANOARD-AIR:TWA 100 PPM FEREAC 39,23^0 74 ° ^ *-VS». 3,2 81,71 
NIOSH REL TO XYLENE-AIR:TWA 100. PPM;CL 200 PPM/IOM HMWR^=^- 34(1S) , 31S,
fPA TSCA CHEMICAL INVENTORYVnS86.
^47,26992^82^^*^^^^^^*^^^'^ ASS ESSMENT; INFORMAT ICN, F INAL RULE FEREAC
EPA TSCA SECTION 8(E) STATUS REPORT 8EH0-IPfln-nRAREPA TSCA TEST SUBMISSION (TSC ATS ) 0 ATA 8 A S E. ^cicEMB ER i'<3Ra'
M||TS CRITERIA FOR PROPOSED OSHA MEDICAL PECCROS RULE FEREAC. .47,30420,

----------------------------------------HEALTH- HAZARD DATA ----------------------------------------
ACUTE EFFECTS

. BY INHALATION, INGESTION, OR SKIN ABSeRPTTONRESPIrStoR^^TrI^T^*'*'^''^''^'^'' SuCCUS MEmIrSnES^ANO UPPER
EXPOSURE CAN CAUSE:*

NARCOTIC EFFECT.
CNS^DEPRESSIQN^’ CHEST PAIN AND EDEMA WHICH HAY BE FATAL.•
DERMATITIS

“‘STUPeANCK -J
DAMAGE TO THE KIDNEYS 
BLOOD EFFECTS 
DAMAGE TO THE LIVER 

FIRST AID
AMrnwTl nc tI o FLUSH EYES OR SKIN WITH COPIOUS

A LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLuTHING AND SHOES*

IF NOT BREATHING GIVE A^TFICUL^ A^IiScTr DIFFICULT, GIVE CXYGEN,
CALL A PHYSICIAN.WASH contaminated CLOTHING BEFORE REUSE.

ammcr * vysjL

Timwn< I i*\M 
nvx; 1*101 A3O0U A*on«t 
TmmK S% *U A*«iCJ« m 
pUb 14141 xn>wr%

»ioaa ^.<11
r«M«Aaw lon 24STM

27.
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r«MC> MOOT! 4««nak p 
PAJLMn HU

Rlwgoam
aa»«o« OwMCM C«

^ n*4V1i 'AJC<a2aMi«7

GMMOMM. OWM« 4J4.
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T«m« «irniAi«eia 
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r«MC 7144314i«tOA4Jbc0733»«/Oi
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A\^LORICir

chemises helping chemises in research S. induscry

aldricti «:lieinical co.P.O. Box 355, Ullwaukxo. Wlaeonsta 53201 USA • (a U) 273~3BS0

M A T f R 
CATALOG # 29632-5"

i_a_l s_a^f ety data Sheet 
NAME: M-XYLENE, ANHYCRQUS,~99+2

-------------physical data ---------------------------------

PAGE

BCTLING PCINT: 138 C TO 139 C 
SPECIFIC GRAVITY: 0.868

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT: 77 F

EXTINGUISHING MEDIA
CARBON OIOXlDEf DRY CHEMICAL POWDER, ALCOHCL GR POLYMFR FniMWATER MAY RE EFFECTIVE FOR COOLING, BUT MAY NGT EFFFCT^FXTtwr 11 tcwmcmx 

SPECIAL FIRE FIGHTING PROCEDURES ‘ EFFECT EXTINGUISHMENT.
■ “lEVENf'-c5“J(cT‘w!?H°lKiriSo EYEs!‘^“^ PROTECTIVE CLOTHING TO

FL'AMMABLE .
USE WATER SPRAY -TO COOL FIRE-EXPOSED CONTAINERS.UNUSUAL FIRE AND EXPLOSION HAZARDS uunia intKi, .

considerable DISTANCE TO SOURCE OF.'IGNITION AND
•LAoHoACK* V

------------------------------------------ REACTIVITY DATA -------------
INCOMPATIBILITIES . .

OXIDIZING AGENTS ' ’
HAZARDOUS COMBUSTION OR DECOMPOSITION. PRODUCTS 

TOXIC FUMES OF1CARBON MONOXIDE, CAR8CN DIOXIDE ' ' "

.L-rr-L.v-. L. . ’il. 
• : .T.: • ;.

SPILL OR' LEAK PROCEDURES —

SPILLEDMATERIAl'iS RELEASED OR .................
eVACUATt AREA.SHUT OFF ALL SOURCES OF IGNITION,
RU8BcR^GLQVES^'' ‘̂'^^° BREATHING APPARATUS, RUBBER BOOTS ANO' HEAVY

PLACE-IN CLOSED
WASTrolSPaslL'SiTHCO° «>'TEPI4L PICKUP IS COMPLETE.

BORN in a chemical INCINERATOR EQUIPPED WITH AN AFTERSURNFR ANO
FUAmSaSLE?'^ « this MATERIAL IS highly

OBSERVE ALL FEDERAL, STATE C LOCAL LAWS,

------ PRECAUTIONS TO BE TAKEN IN HANDLING ANO STORAGE --------

safety shower and eye bath- .USE NONSPARKING TOOLS,
DO NOT BREATHE VAPOR.
AVOID CONTACT WITH EYES, SKIN AND CLOTHING.
WASH THOSQUGHLY AFTER HANDLING.
IRRITANT.
KEEP TIGHTLY CLOSED-
KEEP AWAY FROM HEAT, SPARKS, AND OPEN FLAME.
STORE IN A COOL DRY PLACE.

V_

— AOCITIGNAL PRECAUTIONS AND COMMENTS 

NOT APPLICABLE

USA
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chemises helping chemises in research & indusery

aldrich chemical co.
® P.O. 3ox J55. MilwMui(09, Wlxcomm 5J207 USA • (414) 27>335Q

'•'UTN: safety OIRECTCR 
•CHEMICAL PROCESSORS 5501 AIRPORT WAY south SEATTLE WA 98108 HECTOR SANCHEZ

CUST . 153656

MATERIAL SAFETY DATA SHEET PAGE:

I
4 •

I
|l
I
I
1
I
I
I
I

PRODUCT ft 29A78-0 
CAS # 95-A7-6

------ IDENTIFICATION -------------------
NAME: 0-XYLENE, ANHYDROUS, 975

TOXICITY HAZARDS-----------

YAKU05 22,883,80 ARTOON 58,106,85

RTECS « ZE2^5CC00 
0-XYLENE 

TOXICITY DATA
IHLrHMN LCLO:6I25 PPM/12H 
IPR-MUS LD50:1364 HG/KG 

REVIEWS, STANDARDS, AND REGULATIONS
ACGIH TLV-TWA 100 PPM; STEL 150 PPM 85INA8 5,637,86 •
MSHA STANOARO-AIR:TWA 100 PPM (440 MG/H3) (SKIN) OTLVS=o= 3.281.71 OSHA STANOARD-AIRiTWA 100 PPM FEREAC 39,23540,74 “ '
NIOSH REL TO XYLENE-AIR :TUA’ 100 PPM;CL 200 PPM/lOH MMWR** 34(1S),31S,
EPA TSCA CHEMICAL INVENTORY, 1986' —.

preliminary ASSESSMENT INFORMATION, FINAL RULE TEREAC
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, DECEM3ER T<5S6

CRITERIA FOR PROPOSED OSHA MEDICAL RECGPDS RULE FEREAC 47,30420,

ONLY SELECTED REGISTRY OF TOXTC EFFECTS OF CHEMICAL SUBSTANCFS (RTFC91 DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN^RTECS FOR COMPLETE INFQRMATIC

---------------------------------------- HEALTH HAZARD DATA

ACUTE EFFECTS
MAY BE HARMFUL 8Y INHALATION, INGESTION, OR SKIN ABSORPTION RESp’lRAToSY^TRicT^"”^^^''^'^^ ’ SuCCUS MEmISANES°AND UPPER

EXPOSURE CAN CAUSES*
. NARCOTIC EFFECT.

CNS^^OEPRESSIOn'^’ edema WHICH MAY BE FATAL.
dermatitis^ • •
GASTROINTESTINAL DISTURBANCES . .

CHRONIC EFFECTS . .
DAMAGE TO THE LIVER 
DAMAGE TO THE KIDNEYS 
BLOOD EFFECTS 

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUSMINUTES WHILE REMOVING SnTAMINATEO
CLUTHIN«» AND SrCcS*
IF inhaled, remove TO FRESH ATR. IF NOT BREATHING GIVE ARTIFICIAL 
CALL^a'^PHYSICIAN®”^^'^”^'’^^ DIFFICULT, GIVE CXYGEN.

WASH contaminates clothing before reuse.
-------- physical data------

boiling POINT: 143 C TQ 145 C 
SPECIFIC GRAVITY: 0.369

tuna
ftnmn I mocao
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chemises helping chemises in research & induscry

aldrich «:hemical co.
PAGE:

» P.O. Box 355, Mllwaukoo, Wisconsin S3201 UU • (-*14)273.3850

M_A^T^E_R^I_A^L SAFETY DATA SHEET 
CATALOG a 29473-0 NAME: 0-XYLENE, ANHYCRQUS,”^?;

----------------------pjBg explosion hazard data------------------------
FLASH POINT: 90 F

EXTINGUISHING MEDIA
CARBON DTOXIDE, DRY CHEMICAL POWDER, ALCOHCL CR POLYMFa pnAME^rfSPE&ISHHENT.

. . plE5ENf-cENT5:CT‘!i!?H®sllN"iKo EYEs"''^"^ ""“f^CTtVE CLOTHING TO
flammable.USE water spray to COOL FIRE-EXPOSED CONTAINERS,UNUSUAL FIRE AND EXPLOSION HAZARDS v-uin. a
FLASH BACX^’^'"'^'' DISTANCE TO SOURCE OF IGNITION AND

igSS!^^rPLai?t?^J?M^^ES°5S"Jir^^' CONDITICNS,.-. .
REACTIVITY DATA-------

INCOMPATIBILITIES
OXIDIZING AGENTS

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
TOXIC FUMES OF 2

CARBON MONOXIDE, CARBCN DIOXIDE ■; . .. v'-i

— SPILL or'LEAK PROCEDURES —

’ ^"^^^evacuate^aPa.^^ material is;released or SPILLED
SHUT OFF ALL SOURCES CF IGNITION. VL.,,;"., . V ^
RU8BER^GL0VES^^^^^° BREATHING APPARATUS, RUBBER SOOTS AND HEAVY

CaNlM!!lRS.''TpJNsJoRPauToSa°sy°^°'’=®''^’ »«ce: IN CLOSED
HASTE®OliposlL'‘SETHGD° H4TE«IAL PICKUP IS COMPLETE.

BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SgUSBER^BUT EXERT EXTRA CARE IN IGNITING AS THIS MATERIAL. .IS HIGHLY

OBSERVE ALL FEDERAL, STATE s'lOCAL LAWS,

------ PRECAUTIONS TO BETAKEN IN HANDLING AND STORAGE---------

MECHANICAL EXHAUST REQUIRED- ^-uuiriru,-
SAFETY SHOWER AND EYE BATH, . .... . ..
USE NONSPAPKING TOOLS, *
DO NOT BREATHE VAPOR,
AVOID contact WITH EYES, SKIN AND CLOTHING.
WASH THOROUGHLY AFTER HANDLING, ‘ ’IRRITANT.
KEEP TIGHTLY CLOSED.
KEEP AWAY FROM HEAT, SPARKS, AND OPEN FLAME,
STORE IN A COGL DRY PLACE.

s ' ••
--------------------- ADDITIONAL PRECAUTIONS AND COMMENTS----------------------

NOT applicable
THE ABOVE NFGRmaTION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT 
TO BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL 
NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM 
contact with THE ABOVE PRCDUCT. SEE REVERSE SICE OF INVOICE OR PACKING 
SLIP FOR ACOITIGNAL TERMS AND CONDITICNS CF SALE.
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chemi'5CS helping chemises in research & mdusery

aldrich themical co.
• P.O. Box 355. Milwaukea, Wisconsin S2201 USA •(414) 273-38S0

•• 4TTN; SAFETY DIRECTGR 
-CHEMICAL PROCESSORS 

5501 AIRPORT V<AY south 
SEATTLE WA «5RL0S 
HECTOR SANCHEZ

ri.cT « 08/10/37CUST 153656 P.Q. ft U4<54

MATERIAL SAFETY DATA SHEET PAGE:

--------------------------------------- IDENTIFICATION -----------------------
NAME; P-XYLENE, ANHYDROUS, G9+5PRODUCT » 29623-3 

CAS 106-A2-3

-------TOXICITY HAZARDS

YAKUD5 22,883,80 36YFAG -,302,77 
36YFAG -,302,77 ARTODN •58,106,85

L

RTECS i ZE2625C00 
P-XYLENE 

TOXICITY DATA
ORL-.RAT LD50:5 GM/KG 
IHL-RAT LC50:4550 PPM/AH 
IPR-RAT LD50:3810 MG/KG 
IPR-MUS LD50:2110 MG/XG . -

REVIEWS, STANDARDS, AND REGULATIONS’--

NIOSH REL TO XYLENE-AIR;TWA 100 PPM;CL 200 PPM/IOM MMHR«‘34{IS) ,31S,
EPA TSCA CHEMICAL INV£NT0RY,:'-1986 ^ ''
^A7,26992!82^ PRELIMINARY ASSESSMENT INFORMATION, FIMAL RULE FEREAC

STATUS'REPORT 8EHQ-10aC-0368
EPA TSCA TEST SUBMISSION (TSCATSl DATA BASE, DECEMBER 1986. .

CRITERIA FOR PROPOSED OSHA MEDICAL RECORDS RULE FEREAC -47,30420,

,*•
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCF<; fRT:=r«;i D-ATA IS PRESENTED HERE- SEE...ACTUAL ENTRY IN RTECS FOR COMPLEtI INFORMATTO;

HEALTH HAZARD DATA-------
ACUTE 'EFFECTS . ' .

MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION • RESP^rStoRY^TrI^T^''''^''''^^'^^ MUCOUS MEMBRaSeS°AND UPPE.R

. NARCOTIC EFFECT.
CNS^OEPRESSIOn'^’ chest pain and edema WHICH MAY BE FATAL;

DERMATITIS
GASTROINTESTINAL DISTURBANCES 

CHRONIC EFFECTS
DAMAGE TO THE LIVER 
DAMAGE TO THE KIDNEYS 
BLOOD EFFECTS 

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS

least -is minutes WHILE REMOVING CONTAMINATED
uLUlMING a/Su 5HUc5»
IF inhaled, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION, IF BREATHING IS DIFFICULT, GIVE CXYGEN^
CALL A PHYSIC I AN.WASH contaminated clothing BEFORE REUSE.
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PART D - QUALITY ASSURANCE PROJECT PLAN

1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) is based on Sweet- 

Edwards/EMCON's (SE/E) standard QA/QC program and includes the 

principal elements detailed in the Washington Department of 

Ecology (WDOE) December 1986 Quality Assurance Interim 

Guidelines.

This docToment includes Quality Assurance (QA) procedures for soil 
sampling, well construction, ground water sample collection, 

obtaining water level measurements, data analysis and validation, 

and reporting to the United States Environmental Protection 

Agency. The goals of this document are:

o To ensure that high-quality, verifiable data are 

collected

o To encourage cost-effective use of resources

o To ensure that data are usable by Chempro, the State of 

Washington Department of Ecology, and the United States 

Environmental Protection Agency (EPA) .
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2.0 PROJECT DESCRIPTION

The purpose of the Phase II - Hydrogeologic Investigation at Pier 

91 is to define the nature and extent of contamination in soils 

and ground water beneath the Chempro facility at Seattle, 

Washington. The goal of the study is to complete the 

hydrogeologic site investigation at Pier 91 initiated in the 

Phase I Hydrogeologic Investigation, Pier 91 Facility (Sweet- 
Edwards/EMCON, May 1988) . A second goal of the study is to 

develop the data and monitoring system needed for a RCRA Part B 

Permit application.

PIER-RFI.802 D-2 S94-07.02 
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3.0 PROJECT ORGANIZATION

This section outlines the project organization and 

responsibilities for the Phase II Hydrogeologic Investigation at 

Pier 91. The figure on the following page schematically shows the 

project organization. Dennis Goldman (Project Manager) and Jim 

Bailey (Project Hydrogeologist) will be the two key individuals 

and responsible for the cost-effective completion of this Phase 

II investigation.

Chemical Processors Inc, and SE/E will review together the 

project status and interim findings on a regular basis throughout 
the duration of the investigation. Internally, all staff working 

on the project will be responsible for communicating with the 

Project Hydrogeologist and the Project Manager.

Management and control procedures are in effect at SE/E that 

ensure the completion of work efforts, the timely delivery of 

work results, and the economical use of budgets in producing 

these results. The system involves the following steps:

o

o

o

o

Comprehensive definition of work tasks 

Detailed calendar scheduling of work tasks 

Identification of task leaders

Detailed review of budget expenditures and comparison of 
planned to actual progress realized

Procedures for timely correction 
discovered through the above steps

any problem

Resumes of the key individuals to be involved with the Phase II 

Hydrogeologic Investigation at Pier 91 are presented in Appendix
A.

PIER-RFI.802 D-3 S94-07.02 
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4.0 SCOPE OF WORK

The investigation will be completed according to the work tasks 

outlined below:

TASK 1 - LOCATE BORINGS AND UNDERGROUND PIPING

TASK 2 - DRILLING, SOIL AND T-BORING GROUND WATER SAMPLING

TASK 3 - MONITORING WELL INSTALLATION

TASK 4 - GROUND WATER SAMPLING

TASK 5 - HYDRAULIC CONDUCTIVITY TESTING

TASK 6 - WATER LEVEL MEASUREMENTS

TASK 7 - TIDAL STUDY

TASK 8 - EXISTING WELL CLOSURE

TASK 9 - REPORT PREPARATION

4.1 TASK 1 - LOCATE BORINGS AND UNDERGROUND UTILITIES

Prior to beginning the field program, access for each drilling 

location will be obtained by Chempro. All proposed drilling 

locations will be checked for the presence of underground, and 

the proximity of aboveground, utilities and piping. Chempro will 
supply as-built underground facility piping plans for Pier 91. 
SE/E will obtain a site-wide utilities search.

4.2 TASK 2 - DRILLING, SOIL AND T-BORING GROUND WATER SAMPLING 

4.2.1 Drilling and Borehole Logging

Drilling for soil and ground water sampling and/or the 

installation of ground water monitoring wells will be performed 

at the Chempro Pier 91 facility using a hollow-stem auger 

drilling rig equipped with a 6-inch I.D. hollow-stem auger. All

PIER-RFI.802 D-5 S94-07.02 
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drilling activities will be performed under the direct 

supervision of a driller licensed in the State of Washington. 
SE/E will supervise all drilling activities.

A log of subsurface soils will be prepared for each boring 

location (refer to Appendix C). Each boring log will include the 

following information:

o Name and location of project 

o Boring number and well number

o Drilling contractor, drilling method, and sampling method 

o Detailed description of soils encountered 

o Well construction details

All drill cuttings and discharge water will be placed in 

containers and disposed of by Chempro.

4.2.2 Shallow Boring Soil Sampling

Each shallow test boring will be advanced to a depth of 

approximately 15 to 30 feet. Each background soil boring will be 

drilled to a depth of 10 feet. All shallow borings will be 

continuously seimpled for 10 feet and every 5 feet thereafter by 

driving a 2-inch O.D. split spoon and/or a 3-inch O.D. barrel 
sampler ahead of the auger bit in 18-inch depth intervals.

The soil samples for each boring will be placed on a clean piece 

of plastic sheeting, and the core split with a knife (if 

necessary) and photographed. One half of the split core will be 

placed in Seunple jars for chemical analysis. The samples 

collected each day will be delivered or shipped to the testing 

laboratory that evening. These samples will be kept cool in an 

iced cooler until delivery to the lab. The Chain of Custody and 

Laboratory Analysis Request information will be recorded on form
PIER-RFI.802 D-6 S94-07.02 
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SE/E-400-05 (Appendix D). The Field Sampling Data form, SE/E-44- 

01 (Appendix D) , is used to record important data during field 

saunpling. These data include sampling methodologies and
equipment. Soil samples will be delivered to the two different
analytical laiboratories listed below for archiving and/or 

chemical testing:

o Columbia Analytical Services. Inc.. Longview, WA 

Samples to be analyzed for total metals

o Analytical Resources. Inc.. Seattle, WA

Samples to be analyzed for volatile organics (EPA 
Method 8240) and base/neutral/acids (EPA Method 8270)

TcQjle D-1 shows the proposed analytes under investigation and 

proposed testing methods.

In each shallow boring, one composite sample will be analyzed 

from adDove the water table between depths of approximately 1 and 

5 feet. One composite sample will be analyzed from below the 

water table (approximately 5 to 10 feet) in each boring. All 
unanalyzed saunples and remaining portions of analyzed saunples for 

metals analysis will be archived for future physical evaluation 

or testing, if necessary.

The other half of the core sample will be field logged and 

described in terms of color, grain size, organic matter, moisture 

content, density, the presence of oil, and other appropriate 

characteristics. These descriptions will be recorded on the
boring log (SE/E form 300-02-01).

4.2.3 T-Boring Ground Water Scimpling

In seven shallow T-borings, ground water scunples will be obtained
just below the water table with a stainless steel drive point
PIER-RFI.802 D-7 S94-07.02
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Table D-1

SAMPLING PARAMETERS AND lABORATORY METHCOOLOGZ

EPA tfet±iod 8240!

Chloronethane
Brcncnethane
Vinyl Chloride
Chloroethane
Msthylene Chloride
Trichlorofluorcmethane
1.1- Dichloroethene 
1, l-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform
1.2- Didhloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Broinodichloroinethane
1.2- Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Benzene
Dibrcmochlorcmethane
1.1.2- Trichloroethane 
cis-1,3,-Dichloropropene 
2-Chloroethylvinyl ether 
Brcmoform
1.1.2.2- Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene
Ethyl Benzene
1.3- Dichlorcbenzene
1.2- Dichlorcbenzene
1.4- Dichlor6benzene 
Chrysene
Dibenzo (a, h) anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-od) pyrene
N^bthalene
Phenanthrene
Pyrene

EPA tfethod 8270:

Aoena^thene
Acenaphthylene
Aldrin
Abthraoene
Benzo (a) anthracene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (c^) perylene
Benzo (a) pjyrene
Benzidine
Butyl benzyl phthalate 

-BHC 
-BHC

EPA I-fethod 206.2: 

Arsenic

p»A 239,?;

Lead

Bis (2-chloroetho3ty) metrane
Bis (2-chloroethyl) ether
Bis (2-chloroiscprqpyl) ether
Bis (2-ethylhe:qrl) phthalate
4-Brcniqphenyl phenyl either
2-Chloron^hthcLLene
4-Chlorqphenyl phenyl ether
Chrysene
4,4'-DDD
4,4'-IX5E
4,4'-ODT
Dibenzo (a, h) anthracene 
Di-n-butyl phthalate
1.2- Didhlorobenzene
1.3- Dichlordbenzene
1.4- Dichlordbenzene 
3,3-Dichlorcbenzidine 
Diethylphthalate 
Dimethyl phthalate

EPA ^fethod 200.7;

Beryllium
Caidmium
Chrctnium
Ccpper
Nickel
Zinc



which has been driven past the end of the auger bit into 

undisturbed sediment. Black iron pipe will be used as the drive 

casing/riser pipe.

Before the drive point is installed through the hollow stem 

auger, at least one standing pore volume of ground water will be 

pumped from inside of the hollow auger. Following installation 

of the drive point, the drive point screen and casing will be 

purged until the pH and/or specific conductance of the pumped 

ground water stabilizes to within +10%. At stabilization, a 

ground water sample will be obtained using a double check valve 

Teflon bailer. Duplicate ground water samples will be obtained 

from each boring.

Water samples will be delivered to the two analytical 
laboratories listed below for chemical analysis. Sample analysis 

will include total and dissolved metals, volatile organics, and 

base/neutral/acids (EPA Methods 8240 and 8270).

o Columbia Analytical Services. Inc.. Longview, WA.

Samples to be analyzed for total metals

o Analytical Resources. Inc.. Seattle, WA.

- Samples to be analyzed for volatile organics and 
base/neutral/acids (EPA Method 8240 and 8270)

4.2.4 Deep Boring Drilling and Sampling

The deep borings will be advanced to a maximum depth of 70 feet 

unless the deep confined aquifer is encountered at or above this 

depth. If the deep aquifer is not encountered, the boring will 
be permanently closed. If the aquifer is intercepted, the boring 

will penetrate 15 feet into it. Between two and four borings 

will be drilled depending on if and where on-site the deep 

confined aquifer is encountered. All deep borings will be
PIER-RFI.802 D-9 S94-07.02
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Scimpled only for visual identification of geologic materials at
5- foot intervals. Sampling methodology will be the same as 

described for the shallow borings.

4.2.5 Boring Decommissioning

The seven T-borings will be closed by simultaneously pulling the
6- inch I.D. hollow stem auger from the borehole while backfilling 

with bentonite chips to approximately ground surface. Any deep 

borings not encountering the deep confined aquifer will be closed 

as per the shallow borings with the exception of a bentonite 

grout in place of bentonite chips. SE/E will notify the 

Washington Department of Ecology via letter that the soil borings 

will be closed.

4.2.6 Decontamination Procedures

All drilling equipment will be steam cleaned prior to drilling 

the first boring at the site. Drilling equipment will also be 

steam cleaned between drilling of each boring to lower the risk 

of cross-contcuaination from boring to boring.

All soil sampling equipment, i.e., split-spoon seunplers, 
catchers, drill rods and collection materials, will be thoroughly 

decontaminated prior to sample collection at each boring. The 

decontamination procedure will be as follows;

o Steam clean or high pressure wash

o Hexane rinse (optional to remove persistent
cont eiminant s)

o Distilled water rinse

o Dilute HCl acid rinse (pH <2)

o Distilled water rinse

o Methanol rinse (1:1 solution) 

PIER-RFI.802 D-10 S94-07.02 
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o Distilled water rinse 

o Final distilled water rinse

All cleaning solutions, wash water, and rinse water will be 

directed toward and into an on-site collection system.

4.3 TASK 3 - MONITORING WELL INSTALLATION

4.3.1 Well Installation

A single completion monitoring well will be installed in five of 

the borings. Each monitoring well will consist of schedule 40, 
2-inch O.D. flush-threaded PVC screen, bottom sump, and riser 

pipe. All screens will be factory slotted 0.01-inch diameter and 

10 feet in length. Each well will have at least one (as 

necessary) stainless steel centralizer placed on the screen. A 

filter pack consisting of 8 x 12 Colorado Silica Sand will be 

placed around and extend approximately 2 feet above and below the 

screened interval. A minimum 2-foot plug of bentonite chips, 
hydrated with water provided by the driller, will be placed above 

the filter pack. The remainder of the annular space in the deep 

borings will be backfilled by tremie methods with Volclay 

bentonite grout. Shallow borings will be backfilled with
bentonite chips to within 1 foot of ground surface. All well 
construction material will be installed in the borehole as the 

hollow stem auger is removed. Sufficient annular construction 

materials (e.g., filter pack or grout) will remain inside the 

auger during installation to prevent formation material from 

heaving up inside the auger. A ground water well construction 

variance in accordance with WAC 173-160 will be requested for 

each shallow monitoring well, if required.

All well construction materials will be steam cleaned or high 

pressure hot water washed and any labels and binding tape

PIER-RFI.802 D-11 S94-07.02 
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removed prior to installation. Representative samples of annular 

sand backfill, rinse water and other potentially contaminated 

material will be retained for laboratory analysis.

4.3.2 Well Development

Following installation of each monitoring well, the well's screen 

zone will be developed by pumping, bailing, and/or surging until 
the discharge water is free of sediment, non-turbid, or shows no 

further improvement, and field measurements of pH, temperature, 
and conductivity have stabilized.

A Master Flex high capacity peristaltic pump will be used in 

conjunction with a 5-foot-long PVC bailer, fitted with a Brady 1- 

inch diameter foot valve, to develop each well screen interval. 

All discharge water will be directed into a container at the well 
site and disposed of by Chempro.

4.3.3 Surveying

All new monitoring wells and T-boring sites will be surveyed by a 

registered surveyor. New and existing monitoring wells will be 

surveyed for vertical elevation and horizontal position. All T- 

borings will be surveyed for horizontal position. The vertical 
survey on the new monitoring wells at the Chempro Pier 91 

facility will utilize the City of Seattle datum, as per 

information provided by the City Survey Department. Each well 
will be surveyed in accordance with the following guidelines;

All wells (new and existing) used for the measurement 
of ground water surface elevations shall be surveyed 
for vertical elevation. The basis for all elevations 
shall be a recognized USGS datum. The top of the well 
casing shall be surveyed to the nearest 0.01 foot. A 
mark shall be placed on the well casing indicating the 
location which was surveyed. Vertical surveys shall be 
of third-order accuracy.

PIER-RFI.802 D-12 S94-07.02 
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4.4 TASK 4 - GROUND WATER SAMPLING

4.4.1 Sample Container Preparation and Preservatives

All sample containers will be prepared and provided by the 

selected analytical laboratory. Samples will be preserved as per 

recommendations given in Methods for Chemical Analvaia of Water 

aad wastes. EPA-600/4-79-020, March 1979. Table D-2 summarizes 

the proposed analytical parameters, EPA recommended containers, 
sample preservation, handling, and holding times. The type and 

size of container used for each parameter and any preservative 

will be recorded on a field sampling data sheet.

4.4.2 Field Instrument Calibration and Maintenance

Time-sensitive parameters, i.e., temperature, pH, and specific 

conductance, will be measured in the field at the time of sample 

collection. Measurements will be recorded to the following 

standards: pH to + 0.01 units; conductivity to + 1 microhm;
temperature to ± 0.5°C. Field instruments will be calibrated 

using known, standard solutions a minimiom of twice daily. 

Calibration, procedures, date, and time will be recorded in 

instrviment log books. Measurements will be obtained using a 

DSPH-3 pH/conductivity meter or equivalent. Backup instruments 

will be available in the event of a malfunction. Instrument 
maintenance will be performed as necessary by the manufacturer. 
Temperature will be measured with a centigrade scale thermometer.

4.4.3 Sampling Procedure 

Well Purging

A minimum of three well casing volumes will be removed before 

collection of any sample for laboratory analysis. Well casing 

volumes will be removed with a Master Flex high-capacity

PIER-RFI.802 D-13 S94-07.02 
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Table D-2

GBCOND WATER SAMPIE PARAtCTERS, OCNTAINERS, PRESEFtVATIVES HOLDING TBES

MMKEX PARA^ETER OCNTAINER PRESEFWATIVE HOLDING TB®

Ground Water Volatile Organics 40-tnl glass bottle; 
Teflon septum in lid

cool to 4*^, fill viith 
fill with no headspace

14 days

Base Neutrals and Glass, Teflon-lined cap cool to A°C, 0.008% 7 days mtil extraction
Acids NA2S2O3 40 days aifter extraction

Organochloride pesti­
cides and PCBs

Glass, Teflon-lined cap cool to 4<^, pH 5-9 40 days after extraction

Ground Water pH Polyethylaie or glass cool to 4*^ Analyze immediately

Specific Conductance Polyethylene or glass cool to 4^ 24 hours

Tenperatiore

METALS

NA Analyze immediately

Ground Water TotcLLs and Dissolved Polyethylene or glass HNO3 to pH <2 6 months

Mfercury Polyethylene or glass HNO3 to pH <2 28 days



peristaltic pump. Conductivity, temperature, and pH will be 

taken after the removal of each well casing volume. Samples will 
not be collected until these parameters have stabilized to + 10 

percent. Well purging data will be recorded on the Field 

Sampling Data sheets (see Appendix D).

Sample Collection

Samples for volatile organics will be collected with a double 

check valve Teflon bailer. A bottom drain sampling device will 
be used to collect samples from the Teflon bailer. The sample 

will be poured down the sides of the organic sample bottle and 

not splashed into its base. Samples collected for volatile 

organics will have no head space to minimize the possibility of 

volatilization of the organics.

Ground water samples collected for laboratory analyses of organic 

parameters or total metals will not be field or laboratory 
filtered. Samples collected for dissolved metals will be 

filtered at the time of sample collection.

QED Sample Pro or similar 0.45-micron, in-line filters will be 

used to field filter samples. Two models may be used: a 

standard model, which filters up to 1 liter in normal sampling 

operations, and a high-capacity model designed for larger samples 

or more turbid water conditions. The disposable filters will 
attach directly to the peristaltic pump discharge tube. Each in­
line filter shall only be used once.

Sample Containers

Samples will be transferred in the field from the sampling 

ec[uipment to a container specifically prepared for given 

pareimeters. Seimples will not be composited in a common container 

in the field and then split in the lab. The type of container

PIER-RFI.802 D-15 S94-07.02
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used for each parameter, the size, and the preservative used will 
be recorded on the Field Seunpling Data sheet. Ground water 

samples will then be delivered to two different analytical 
Iciboratories for chemical testing:

o Columbia Analytical Services. Inc.. Longview, WA.

Samples to be analyzed for total and dissolved metals

o Analytical Resources. Inc.. Seattle, WA

- Samples to be analyzed for volatile organics and base/ 
neutral/acids (EPA Methods 8240 and 8270)

4.4.4 Quality Control Samples

Quality control samples consisting of field blanks, transport 

blanks, duplicate samples and sample splits will be obtained. 
All blanks and duplicates will be labeled in code such that they 

are siabmitted "blind" to the analytical laboratory.

Duplicate ground water samples and sample splits will be obtained 

by alternately filling like sample bottles for two sample sets 

until all containers are full. All T-boring ground water samples 

will be collected as duplicates. Approximately ten percent of 

all ground water samples from monitoring wells will be collected 

as duplicates.

Field blanks (method blanks) will be obtained following eqpiipment 
decontamination by collecting distilled water that has passed 

through the sampling equipment. Field blanks will be tested at a 

rate of about 10 percent of total samples.

Transport blanks will be provided by the analytical laboratory, 
will accompany the shipment of sample bottles to the site, and 

will return to the laboratory for analysis with the sample
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shipment. The transport blanks will be filled with de-ionized 

water at the laboratory and will not be opened until returned to 

the laboratory for analysis. One transport blank per sampling 

day will be incorporated.

4.4.5 Sample Labeling, Shipping, Chain-of-Custody 
and Field Seimple Data

Sample T.abtal i

Sample container labels will be completed immediately prior to 

sample collection. Container labels will include the following 

information:

o Sample number 

o Name of collector 

o Date and time of collection 

o Place of collection

Sample Shipping

Ground water samples will be shipped to an analytical laboratory 

with the following procedure:

o Seunple containers will be transported at 4°C in a sealed 

ice chest or other suitable container.

o Glass bottles will be separated in the shipping container 

by absorbent material to prevent breakage.

o Ice will be placed in separate plastic bags and sealed.

o All sample shipments will be accompanied by a Chain-of- 

Custody Laboratory Analysis Request Form. The completed

PIER-RFI.802 D-17 S94-07.02 
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Chain-of-Custody Forms will be enclosed in a plastic bag 

and taped to the inside lid of the cooler.

o Signed and dated chain-of-custody seals will be placed on 

all coolers prior to shipping.

o The consultant's office, name, and address will be placed 

in the shipping container.

Chain—of-Custody

Upon transfer of sample possession to siabsequent custodians, a 

Chain-of-Custody Form will be signed by the persons transferring 

custody of the sample container. Upon receipt of seunples at the 

laboratory, the shipping container seal will be broken and the 

condition of the seimples will be recorded by the receiver. 

Chain-of-custody records will be included in the analytical 
report prepared by the laboratory.

Field Sample Data

SE/E's Field Sampling Data forms will be used during ground water 

sampling for this study. These sheets provide documentation of 

the following information:

o Project name

o Sample number

o Location and sampling source

o Time and date of sampling

o Pertinent well data, e.g., depth to water

o Sampling method, e.g., dedicated pump

o Preservation

o Volume, type, and number of containers 
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o Weather

o Field-measured parameters of pH, temperature, and 
specific conductance

o Sample storage

o Comments, e.g., appearance of sample 

4.4.6 Site Documentation

Accurate doc\imentation of field activities will be maintained 

using field log books, field data forms, correspondence records 

and photographic slides. Entries will be made in sufficient 

detail to provide an accurate record of field activities without 

reliance on memory.

Field log entries will be dated and include a chronologic 

description of task activities, names of individuals present, 
names of visitors, weather conditions, etc. All entries will be 

legibly entered in ink and will be signed.

When photographs are taken, the project number, date, picture 

number and a description of the photograph will be entered on a 

photography log form (see Appendix E).

4.5 TASK 5 - HYDRAULIC CONDUCTIVITY TESTING

Rising or falling head "slug" tests will be performed in each new
monitoring well. Tests will be performed a minimum of two days
after development has been completed in each well. Each test
will be initiated by either the instantaneous removal of a "slug"
of ground water or the instantaneous displacement of ground water
by a weighted "dart". For a rising head slug test, only one, 1-
inch-diameter PVC bailer volume of water will be removed from
each well. Depth-to-water measurements (rate-of-rise) will be
taken using either an Olympic electric water level probe or a
PIER-RFI.802 D-19 S94-07.02
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Hermit Environmental Datalogger Model SE-IOOOB with 10-psi 
transducer. Measurements will be analyzed using both nvimerical 
and graphical methods developed by Hvorslev and other appropriate 

techniques.

4.6 TASK 6 - WATER LEVEL MEASUREMENTS

Depth-to-water measurements will be obtained with an Olympic Well 
probe or similar instrument. Water levels will be measured to 

the nearest 0.01 foot. Well probes will be calibrated using a 

steel measuring tape. The water level probe will be disinfected 

with a 1:1 methanol solution and triple rinsed with distilled 

water prior to use in each well. All measurements will be taken 

from a marked, surveyed point on the top of the well casing. 
Each measurement record will include the date, time, and initials 

of the operator and will be recorded on a Well Data Sheet (see 

Appendix F) . Water level measurements taken for a single data 

set will be obtained over as short a time period as possible to 

reduce the potential influence of water level fluctuations.

4.7 TASK 7 - TIDAL STUDY

The effects of tidal cycles on ground water elevations will be 

assessed by taking depth-to-water level measurements over a 24- 

hour period and published tidal data. Water level measurements 

will be taken in proposed deep monitoring well CP-108B and 

proposed shallow well 108A. Water level measurements will also 

be taken concurrently for 6 hours in proposed deep well CP-104B 

and proposed shallow wells, CP-107A, CP-108A and CP-109A. 
Measurements will be taken using a Hermit Environmental 
Datalogger Model SE lOOOB with 10 psi transducers and an electric 

water level detector. Data will be plotted as ground water 

elevations against time (minutes), and used to determine, if 

present, the amount of cyclical fluctuations.

PIER-RFI.802 D-20 S94-07.02 
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4.8 TASK 8 - EXISTING WELL CLOSURE

An existing well, B-101, located in the southeast corner of the 

property will be closed after completion of two new replacement 
wells (CP-108A and CP-108B). The closure will be accomplished by 

redrilling the borehole with a 6-inch hollow stem auger drill 

rig, pulling the casing, and grouting the entire depth of the 

borehole. A bentonite grout will be injected into the borehole 

with a tremie pipe.

4.9 TASK 9 - FINAL REPORT

Upon completion of all field activities and receipt by SE/E of 

all ladDoratory test results, SE/E will prepare a final report 

documenting findings of the Pier 91 Phase II Hydrogeologic 

Investigation. The report will include information on the 

following;

o Field procedures

o Soils and ground water sampling results 

o Ground water elevations

o Site maps, cross-sections, piezometric maps etc. 

o Findings and conclusions

PIER-RFI.802 D-21 S94-07.02 
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5.0 DATA MANAGEMENT/LABORATORY QA/QC

The primary analytical laboratories to be used in this project 

are Columbia Analytical Services, Incorporated (CAS), Lonvgiew, 
Washington, and Analytical Resources Incorporated (ARI) , Seattle, 
Washington. The Quality Assurance Plans employed by CAS and ARI 
are included in Appendix G. These plans provide details on 

relevant equipment, personnel, QA/QC checks, and other elements 

necessary to the QAPP.

5.1 DATA MANAGEMENT, REDUCTION, VALIDATION AND REPORTING

A project-specific Data Management Plan has been prepared to 

address issues related to data sources, data processing, and data 

evaluation (Appendix H) . Raw data generated in the field or 

received from analytical laboratories will be validated in the 

office, entered into a computerized data base, and verified for 

consistency and correctness.

Criteria for analytical data validation/verification include 

checks for internal consistency, transmittal errors, laboratory 

protocol and quality control, and overall adherence to the QAPP. 
Quality control sample results and information documented on 

field sampling forms will be used to interpret and evaluate 

laboratory analytical results.

Lciboratory validation procedures will conform, where applicable, 

to the Laboratory Validation Functional Guidelines for Evaluating 

Organics Analysis (USEPA, February 1, 1988). Data validation 

will incorporate the following elements:

o Double checking computerized data base entry

o Preliminary data proofing for anomalies; 
and corrections where possible

investigation

PIER-RFI.802 D-22 S94-07.02 
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o Proofing of laboratory data sheets for detection limits, 
holding times, surrogate recovery performance, and spike 
recovery performance.

5.2 DATA PRECISION, ACCURACY AND COMPLETENESS 

Precision

Precision is a measure of data variation when more than one 

measurement is taken on the same sample. The precision estimate 

for duplicate measurements can be expressed as the relative 

percent difference (RPD):

RPD

where

= (c^ - C2> X 100 

c

Cj^ = concentration for replicate #1 

C2 = concentration for replicate #2 

c = mean concentration

Acceptable precision limits are based on past data bases, as 

defined by the EPA. Laboratory duplicate measurements will be 

obtained once per round of ground water samples.

Accuracy

Accuracy of laboratory analysis is assessed by measuring standard 

reference material and spiked samples. Standard reference 

materials are utilized to calibrate laboratory measurement 
instruments.

Spike recovery is determined by splitting a sample into two 

portions, spiking one portion with a known quantity of a 

constituent of interest, and analyzing both portions. Spike 

recovery is expressed as percent recovery:

PIER-RFI.802 D-23 S94-07.02 
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Percent Recovery = q, x 100
Co

where

measured concentration increase

Cg = known concentration increase

Acceptable spike recovery limits are based on past data sets as 

defined by EPA.

Completeness

Completeness is an estimate of the amount of valid data obtained 

from the analytical measurement system for a given set of data. 
The percent completeness is defined as the number of samples 

analyzed that meet the data quality goals divided by the total 
number of samples analyzed multiplied by 100.

5.3 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits are designed to assess the 

capability and reliability of the measurement systems.

An on-site review of field quality assurance procedures will be 

conducted by a Sweet-Edwards/EMCON field operations QA officer. 

The SE/E QA officer will observe and dociament field activities 

and present findings/recommendations to the Project Manager in 

short progress reports. Throughout the project, appropriate 

auditor recommendations will be incorporated into field 

procedures at the discretion of the Project Manager.

Analytical laboratories contracted for this study will be 

required to participate in performance and system audits 

conducted by the National Enforcement Investigating Center (NEIC) 
or consistent with the USEPA Environmental Monitoring Systems/

PIER-RFI.802 D-24 S94-07.02 
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Supporting Laboratories. The results of these audits will be 

made available to the Chemical QA Coordinator and the Project 

Manager.

5.4 CORRECTIVE ACTION

Corrective action measures generally lie within three areas of 

project management; 1) concerns associated with sample 

collection, saunple handling, and equipment failures; 2) data 

processing, data management, and/or data analysis; and 3) non­
conformance or non-compliance of analytical laboratories with QA 

requirements.

The SE/E Project Manager will be kept informed of all potentially 

major quality assurance problems by the Chemical QA Coordinator 

and the Data Management Officer. The Data Management Officer 

will be notified immediately by telephone should a field or 

leiboratory quality assurance problem arise that may potentially 

jeopardize the use of collected data. Corrective action will be 

taken by the Project Manager when field methods are determined to 

be inappropriate or analytical data are found to be outside 

predetermined limits of acceptability. Corrective actions may 

include procedural changes, resampling and/or additional data 

collection, additional performance and system audits, meeting 

with Icdjoratory personnel, and, in extreme cases, obtaining a new 

subcontractor.
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EP ToxidtyTest'

ANAUmCAU
RESOURCS5
INCORPORATED
Analytical 
Chemists & 
Consultants

333 Nintn Ave. Norm 
Seanie.Wa 98109-3137 
(206)621-5490

PrJce/SMapJe
(includes preparuion}

Walsr Soil Teckaieu
HeUls;
As.Ba,&l.Cr.Pb.H«^A8

tlio $173 ICP/AAS

Pesticides:
Endrin, Lindane, Methoxychlor.Toxaphcne

$120 $185 GC-ECD

Herbicides:
2A-D. 2A^-TP (Silvex)

$120 $195 (JC-ECD

Pesticide/Herbicide Combined: $195 $263 (3C-ECD

Sample Preparation: (Included) $73

Total EP Toxicit7: $275 $3-(0 ICP/AAS*
GC-ECD

'Additional Charge For TCLP Test.
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urban run-off analysis; ground 
and a Section 314 Clean Lakes s 
and Lane County, Mr. Rosenthal 
involved in a wide range of 
non-point pollution and was al 
construction, and outfitting 
laboratory.

water monitoring and modeling; 
;udies. in ot.her work for L-cog 
was a water quality specialist 
® related to ooint and

so responsible for the design, 
of a regional water cualitv

Kr._ Rosenthal's education in chemistry, hvdrolocy a^d 
engineering, and his hands-on experience in all asoects a-*

preparation provides him with the expertise necessarv to wo-k 
in environmental^ chemistry, hydrology, and geochemis'try. Ee 
continues to strive for excellence in developing his abilities 
through attendance and participation at numerous short courses 
and seminars.

PUBLICATIONS AND PRESENTATIONS:

1. "?r«llair.ary Lsn« Cauney C*n«ral Plan Watzx 
QOAirrY RSPORT," Lana Cauneii of Cavamnan:* 
and Lana County Watar Pollution Control 
Division, Su^ena, Oragon, 197a.

3. “An Autoaatad Analysis Tac-hniqua for 
Protaoqiycans," Journal of Cannactlva Tissua 
Rosaaro.*;, 197S, Or. J. Patar Saatiay,
principal author.

3. "20« Wastawater .'fanaqasanc Traqraa - Sumary
Roport, • Cor Lana Cauneii of Covamaants 208 
Pr^raa, Zuqana, Oraqon, January 1978.

8. "DrSan Stora Runoff Xanaqaaant Study - 
Suaaary Raport,* for t-ha Lana Caimcil of 
Covamaants 208 Proqraa. Zuqana, Oraqon,
January 1978.

5. "Cppar willaaatta Rivar Basin Lndustriai 
Wastas Study, • for tha Lana Council of 
Covamaants 208 Proqraa, Suqana, oraqon,
rabruary 1978.

8. "Coaprahansiva Sawaraqa facility Raviaw,’ for 
tha Lana Council of Covamaants 208 Proqraa, 
Zuqana, Craqon, April 1978.

7. "Raqional Poollnq of Sawaqa Trtataant and 
Kaintananca for Ua uillaaatta Orainaqa araa 
of tana County, Oraqon,* Saptaabar 1978, uit-t 
Hr. Roqar Sinclair, R.P.I. far Lta L-COC 208 
Proqraa.

8. "Rivar Road/Santa Clara Crau.-.d aatar Study - 
.Pinal Tac.'.nicol Raport,* far t.ta L-CCG 208
P-oqroa, Suqar.a. Oraqon, fabruary, 1980, wlt.~. 
Suaat, Id-arts ■ Associatas, Inc.

9. "Hort.t floranca Ounal Aquifar Study - Salsaic 
Sus-.ray Subraport,* far ma L-COG 208 Proqraa. 
Lana County S.*.vlran=antal Haalt.t and t.*.a 
Oraqon Sapartbant of Inviraazantal Quality, 
April 1980, wlt.t tha OSJ Caopnysics Croup, 
Corvallis.

10. "Rivar Road/Santa Clara Crounduatar Study - 
Pinal Subsary Raport,* for tba Lana Council 
of Cavambar.ts 208 Proqraa, Suqana, Orsqon, 
Juna IS, 1980.

11. "Lana County Canaral Plan - Vorlcl.iq ?ipar 18, 
Watar Rasourtas* (draft), ipacial contract 
for Lana County £.nvlronoantai Hanaqaaant 
Division. July 1981.

14.

13.

18.

12. "Hort.t Ploranca Dunal Aquifar Study," Lane 
1982^*” Covarnnant, luqane, Oraqon, Juna

13. "Hationwida Orban Runoff Proqraa Study 'or 
Zuqana-Spri.nqflald, Oraqon, Euqa.na. Oraqon.

2 a

"Pam Ridqa Rasarvoir - Clean Lakes Study * 
^a Council of Covamaants. Euqana. OraqoA,

"Hlllslopa Runoff Heebanisas Surisq Snowaalt 
at Hubbard 3roo)e Sxpariaantal Forest. Haw 
1983 **'^”"'' Thesis, Comail Onivarslty,

"RCRA ?ar=ittl.-.q: ACLs, Trichloroattylana and 
Pantachiorophanol Casa Hlstorias,* at 
Patrolaua .Hydrocarbans and Orqanic Chaaicais 
in Ground Water - Prevantion, Oataction and 
Restoration Confarsncs for Rational Water 
Wall Association and Abarican Patrolaua 
Institute, Houston, Texas, Hovaabar 198 3 
with J.E. Edvards. '

17. "Orqanic Contaai.nation of Crau.ndvaesr in ths 
Horc-hvast, * Prasancation to t.'ia 53rd Pacific 
northwest Pollution Control Association. 
Portland, Oraqon, Hovaohar 3-5, 1988.

II. "Introduction to Hazardous Waste- 
Charactaristies and Suhsurfiea Sa."jvior of 
Contaai.-.ants In Was.linqton State." 
Association of £.nqlnaari.tq Caoloqists, 1989 
Centennial Voluaa on Enqi.*.aari.-!q Caoloqy l.-j 

State of Washinqton, In press.

19. "Water Quality .fanaqaaant Plan for f.a -athow 
Valley,* Prtsantation to the 54th Pacific 
Hort.hvast Pollution Control Association. 
SpoJtane, Washi.nqton, October 1987.

30. "Water Laval Hbnitori.'.q - AchiavabU Accuracy 
and Precision,* ASTH Sysposiuc an Standards 
Oavalopcant for Ground Water and Vadosa Zone 
Konitori.-.q r.-ivestiqations, Albuquerque, .Hew 
Maxieo, January 28, 1988, with R.R. Sweet and 
0. Atwood-.-Isher.
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DENNIS GOLDMAN 

Mainager Hydrogeology

EDUCATION:

B.S. in Mathematics 
University of Illinois 
M.S. in Computer Science 
University of Illinois 
M.S. in Hydrogeology 
University of Idaho 
Ph.D. in Geology 
University of Idaho

REGISTRATION:

Registered Professional Geologist

EXPERIENCE:

Dr. Goldman is the senior Project Manager for hydrogeology and 
hazardous waste related projects in Sweet-Edwards' Redmond, 
Washington office. In that capacity he manages site
investigations, monitoring system design and installation, data 
interpretation and reporting, as well as federal and state 
permit applications at hazardous and solid waste facilities.

Before joining Sweet-Edwards, Dr. Goldman was employed by Dames 
and Moore in Seattle for two years. He was responsible for 
line management and technical direction of the geologic and 
hydrologic technical staff. Major projects in the Pacific 
Northwest (including Alaska) dealt with the implementation of 
RCRA monitoring systems; design, implementation and evaluation 
of aqueous geochemical programs; interpretation and 
implementation of federal and state regulations; as well as 
project and cost management. Specific projects included: 
characterization of complex hydrogeologic environments,
characterization of industrial site/property transfers,
interfacing with federal and state agencies, fuel spills and 
commercial hazardous disposal sites.

For three years Dr. Goldman was employed by Golder Associates 
in Vancouver, British Coliimbia. With Golder, he provided 
technical direction of the western Canadian hydrogeological 
staff and client/project development. Technical projects 
included micro-computer software development, project technical 
and cost management, the design and implementation of field 
studies and the analysis and reporting of results. Many 
projects involved complex hydrogeological environments such as 
very low hydraulic conductivity materials or fracture
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• PJTojects includedl j water supply,
dewatering/depressuring-, landfill leachate analysis and
mitigation, petrochemical leachate assessment, deep well 
injection of hazardous waste, coal hydrogeology and
environmental assessment. Three months were spent in mainland 
China developing a coal mine.

For six years Dr. Goldman was employed by EG&G Idaho Inc., a 
prime contractor to the Department of Energy. With EG&G, Dr. 
Goldman supervised a staff of hydrogeologists and geologists 
involved in research and applications in the fields of 
geothermal reservoir engineering and waste management. He 
directed research in computer modeling of fractured reservoirs, 
borehole geophysics interpretations in metamorphic and igneous > 
rocks, geothermal reservoir instrxamentation, testing and 
analysis and development of low-temperature thermal systems. 
Field assignments included supervision of drilling, well 
logging, well testing, well field design, monitoring and 
planning, reconnaissance and pxiblic relations.

During his three years at Leggette, Brashears and Graham Inc. 
in New York and Florida, Dr. Goldman was involved in well site 
selection, supervision of drilling, well construction, 
geophysical well logging, well testing and related work. 
Projects included: mine dewatering, groundwater pollution,
groundwater/surface water interference, injection modeling, 
well field design and development, landfill leachate studies, 
well testing and water law problems.

Dr. Goldman's strong academic background and more than 15 years 
of experience in a wide range of hydrogeologic and water 
quality work provide a strong foundation for project design, 
management, and timely completion. His expertise compliments 
that of other Sweet-Edwards scientists and his guidance assures 
appropriate actions by field staff.

MEMBERSHIP

Association of Ground Water Scientists and Engineers (NWWA)

PUBLICATIONS AND PRESENTATIONS:

1.

2.

"Refinements of Geologic Age and Geographic Locations for 
Apparent Polar - Wandering,” M.S. Thesis, University of 
Illinois, Urbana, Illinois, 1971.

"Application of 
Technique," M.S. 
Idaho, 1974.

a Mathematical Groundwater Modeling 
Thesis, University of Idaho, Moscow,
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3. "Analysis of the Legal Constraints on Groundwater Resource 
Development in Idaiho, Idaho Bureau of Mines and Geology, " 
Phamplet No. 158, Moscow, Idaho, 1974, with other authors.

4. "Studies on the 3-Well Reservoir System in Raft River," 
Edited by Ramey, J., and Kruger, P., Second Workshop on 
Geothermal Reservoir Engineering, Stanford University Press, 
Stanford, California, 1976, with other authors.

5. "Heat Transfer in Formation as a Geothermal Reservoir 
Engineering Tool," Contributed by Heat Transfer Division of 
ASME for presentation at AICHE-ACME Heat Transfer 
Conference, Reprint Publication of ASME No. 77-hp-88, New 
York, N.Y., 1977, with other authors.

6. "The Boise, Idaho Geothermal Reservoir," edited by Kruger, 
P. and Ramey, H., Proceedings of Third Workshop on 
Geothermal Reservoir Engineering, Stanford University Press, 
Stanford, California, 1977, with other authors.

7. "Data Collection and Evaluation of Combined Fractured and 
Porous Media Flow in a Fluid-Dominated Geothermal System," 
presented at the National Water Well Association Convention, 
Oklahoma City, Oklahoma, October 1979, with other authors.

8. "Evaluation of Testing and Reservoir Parameters in 
Geothermal Wells at Raft River and Boise, Idah.o," presented 
at the Ninth Annual Rocky Mountain Groundwater Conference, 
Reno, Nevada, October 1979, with other authors.

9. "Behavior of the Temperature and Concentration of the 
Shallow Groundwater in the Raft River Geothermal Area, 
presented at Modeling, Policy and Decision in Energy Systems 
Conference, sponsored by the Atomic Energy Commission of 
Canada, Montreal, Canada, 1980, with other authors.

10. "Nvunerical Simulation of the Impact of Fluid Injection in 
the Raft River Geothermal Area," Geothermal Resources 
Council Transactions No.4, 1980, with S.G. Spencer.

11. "Testing and Analysis of Low-Temperature Hydrothermal
Reservoirs," Proceedings of the National Conference on 
Renewable Energy Technologies, December 7-11, 1980,
Honolulu, Hawaii, 1980, with S. Petty.

12. "Development of a Low-Temperature Hydrothermal Energy 
Resource," Ph.D. Dissertation, University of Idaho, Moscow, 
Idaho, 1982.
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JAMES S. BAILEY 
Project Hydrogeologist

Experiencf^

^ Project Hydrogeologist for Sweet-Edwards/EMCON' s 
Seattle office. His responsibilities include the planning and

hydrogeologic field investigations, performance 
of detailed ground water contamination studies involving water 
^ality sampling and hydrogeologic analyses for solid and 
hazardous waste facilities. He has participated in the
evaluation of potential sludge disposal sites and in several 
water supply projects for government agencies, Mr. Bailey is 
also^ irwolved in the preparation of numerous technical reports
and in the computer modeling of ground water flow and contaminant 
capture.

Prior to joining Sweet-Edwards/EMCON, Mr. Bailey conducted a 
nu^er of hydrogeochemical investigations for a fifty square mile 
watershed in the Wallowa Mountains of Oregon. He also performed 
a geochemical^ evaluation of copper contamination in streams 
around Gold Hill, Idaho, which was once an active mining area. 
In Id^o s Lewiston Basin, he delineated a subsurface ground 
water flow barrier using magnetic survey techniques.

Selected Projects

o Project Manager for the geologic investigation for landfill ‘ 
op^ation and closure plans at the Port Townsend Landfill, 
Port Townsend, WA. The project involved completion of 31 
geologic exploration borings, collection and analysis of 
p^be^ materials and installation of gas monitoring

o Coordinated and performed field investigations and data
^ mandated study at HYTEK Finishes, Kent,

WA. The study defined the nature and extent of hazardous 
waste contamination in soil and ground water at the site.

o Assistant Project Manager for Gig Harbor Peninsula's ground 
water management program in Pierce County, WA. Project 
involves characterizing the Peninsula's land use activities 
and hydrogeology sufficient to develop a sound ground water 
management program. Coordinating the work of five
subcontractors requires careful budget tracking.



° for a aite characteriration and
remedial feasibility study and closure plan at wotar-t-
23'^'^around County, WA. Project involved installation of

water_ monitoring wells, water quality sampling 
storm flow gauging, aquifer analysis and initial oeolorr?^ 
hydrogeologic assessment of slurry wall feasibility. ^

o Assisted in the development of a water supply well -fn-r-the City Of Coupeville, Island County, WaT^ Work IScLdlS 
supe^iSion of well drilling, construction and development

included pump testing and analysis and technical report preparation. ^

° . Hydrogeologist for a hydrogeologic site
characterization for a landfill operations/closure plan at 
Ii^an Landfill, Skagit County, WA. Project work involved 
supervising the drilling and construction of 13 monitoring

probes. Additional work included instructing Health _ Department personnel in ground wate? 
quality sampling techniques and protocol.

Education 

B.S. in Biology
University of North Carolina at Greensboro 
M.S. in Hydrogeology 
Washington State University

Ex.ofessional Registration and Affil iatinna 

Geologist-in-Training, Idaho
^sociation of Ground Water Scientists and Engineers 
Association of Engineering Geologists

Publications and Presentat i nn.«;

Hydrogeologic Characterization of a Rural Landfill for 
Compliance Operation and Closure Design," 1987; Association of 
Un pJJIs)"^ Geologists Centennial Volume, 1989; with P.R. Rowland

"Rural Landfill Site Characterization, Pviblic Health Assessment 
^d Remedial Actions," National Water Well Association Symposium, 
Focus. Conference on Northwestern Ground Water Issues, Portland, 
Oregon, Proceedings of the NWWA Focus Conference, May 5, 1987.

"A Hydrogeochemical Analysis of Ground Water in the Wallowa



GERRITT ROSENTHAL 
Manager Environnental Services

EDUCATION:

B.S. in Chemistry 
Reed College, Portland, Oregon 
M.S. Biochemistry/Organic Chemistry 
University of Minnesota, Minneapolis 
M.S. Hydrologic Engineering 
Cornell University, Ithaca, New York

EXPERIENCE:
Gerritt Rosenthal is an environmental chemist/hydrologist at > 
Sweet, Edwards & Associates, Inc. His responsibilities include 
project management and the evaluation of water quality, 
hydrologic and geochemical conditions. This includes 
hydrologic and associated waste disposal geochemical modeling 
and risk assessment as well as supervision of QA/QC procedures 
in sampling and in the computerized statistical analyses of 
data. His background provides him with the skills to deal with 
both inorganic and organic waste streams and with associated 
surface and ■ ground water contamination investigations, 
exposure/risk assessment, remedial action planning, and 
clean-up performance.

During the last two years, Mr. Rosenthal has managed or 
participated in a wide variety of projects including regional- 
aquifer studies, hazardous waste disposal evaluations, ground 
and surface water hydrology investigations and landfill 
surveys. He has also appeared as an expert witness regarding 
chemical data evaluation and has authored papers and presented 
talks on subsurface organic contamination evaluations.

Immediately prior to joining Sweet-Edwards, Mr. Rosenthal was 
in a hydrologic engineering program at Cornell University. He 
was a research assistant on an EPA/North Carolina State acid 
rain study at Hubbard Brook Experimental Forest in New 
Hampshire. His research efforts and subsequent M.S. thesis 
involved the analysis of surface and ground water interaction, 
hydrologically and chemically, during the spring melt runoff.

Before entering Cornell for graduate work, Mr. Rosenthal was 
the Section 208 Program Manager in Eugene, Oregon for the Lane 
Council of Governments (L-COG) Water Resources Planning 
Programs. He was responsible for program initiation and 
design, budgeting, personnel direction, contract management, 
data evaluation, and report preparation. Programs included 
sewerage planning and onsite waste disposal system evaluation;
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Sweec. Edwards S. Associates. Inc. • po. sox 329 • Keteo. wa

Field Well Record
WELL No. 
PROJECT

Owner of record
Tenant ---------------
Address

State No., 
Other No.

Type Community □ Domestic Q Irrigation □ Monitor □ Other____

Location county Basin
U.S.G.S. Quad-------------------------------------------------------------------------ii ____ i Sec..

Description_____________________________________________________ ________________
. W.M.

Measuring point elev._ 
which isft.

ft./datura. ./description,

Ground elev.. 
Condition ___

below 
ft. D.T.W.

land surface, determined from _____
_ft. Potentiometric elev.. .ft. Well depthft. 

 Casing dia.in.
Perforations/Screen
Chief Aquifer _______
Type of material___
Gravel packed? Yes Q No □ Depth to Gr. top.

Depth to Aq. top.
_ Perm, rating__
_ft./bot._

_ft./bot..
Thickness.

.ft.

.ft.
.ft. Seal.

Driller__________
Date drilled 
Log filed? Yes □ No □ Open □ Conf. □

Method.

Pump Yield. 
Type--------------

_gpm Pumping level. 
Make___________

.ft.
H.P..

Sketch

Primary □ Secondary □Water Anaiysis
Priority □ Other_____________________
Water levels available? Yes □ No □
Period of Record: Begin End__________
Collecting agency _______________________
Prod. Rec-----------Pump Test_______ Yield.

Remarks

Recorded by:. Date:.
SEA-200-0 la
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BORING LOG

PROJECT
Location Boring No.____

Drilling MethodSurface Elevation
Total Depth
Date Completed

Drilled By 

Logged By

WEU. DETAILS

PENE-
TRATION

time/
BATE

DEPTH
(FEET1

sample

NO. TYPE

PERME­
ABILITY

TESTING
SYMBOL.

I
UTHOLOGIC DESCRIPTION WATER

OUALITY

SZA-300-02a



Appendix D

CHAIN OF CUSTODY/FIELD SAMPLING DATA FORMS



I
I
I

f
I

I
I
I

i

I
(

i
I

■
I

I

t
i1

I1
I

I
I
I
i
I
I

Sweet, Edwards & Associates, Inc.
K«Im, WA (206)423-3580
H»<jniond. WA (206)881-0415

Field Sampling Data

UOCATION/AOORESS
PROJECT NAME____
CUENT/CONTACTT___

Well or Surface Site Number
Sample Designation ______
Date, Time_______________
Weatfier_________________

HYDROLOGY MEASUREMENTS: 
(Nearest .01 K.) 0evation Oats, Time Method Used (M*Scope Number or Other)

WELL EVACUATION:
Gallons Pore Volumes Method Used Rinse Method Date, Time

Surface Water Flow Speed Measurement Method Date, Time

SAMPLING:

Sample
Date,
Time Method

Volume Container
(ml) Type

Depth
Taken
(feet)

Field
Filtered
(yesjto)

Preserva­
tive

Iced
(yes,no)

Sampler
Cleaning
Method

Non-Phosphatic 
detergent wash 

H20 rinse 
MeOH rinse 

Distilled H20 
rinse

RELD WATER QUALITY TESTS:
Pore Vol.
Number pH Conductivity Temp

NOTES:

Total » of Bottles:. . Signature:.
SEA-400-01



Sweet-Edwards / EMCON, Inc.
Kolso. WA (206) 423 3500 
Redmond. WA (206)8810415

Chain of Custody/ 

Laboratory Analysis Request
0A1E .PAOE.

PROJECT

ClIEHT IHEO. 
coil I ACT___

ADDRESS.

lEIEPIIONEII

SAMPIEHSHAME .PIIOHEI.

SAMPIEHS SIGNATURE

SAMPlt I 0 OAU TIME lAB I D. TYPE

ANALYSIS REQUESTED
GENERAL CHEMISTRY 
Speclly)

1SsqS

!3n
ca la

fC
o ^ 
rz oi5sO
> ta

is
S'|s
§8
IS if

Q
O
40

i|
25

1
ii

3X
o

ii
u%

iTi
3

P t2

3 ^

(/>0

1
g

OTHER
(Specll/)

u

£luX
<iu
IS
■nX
3
Z

Hdinquilhid By Swtil, Eilwllill A Ante Rilinquilhid By RillnquUlitd By

SIgailuii Slgmluii Slgsiluii

hlalid Hint Pibilid Hioii Malid HtiM

fVa fVB

OiU/IIni Oili/Ilmi Bill/TUi

PROJECT INFORMATION

Skipping I.D. Hi.

ntpcl

SAMPLE RECEIPT

Inlil Np. il Cinlilnm

Ckil* tl CuiUdy Still

Bicilvid In gitd cindHUn

TAB HO.
Hicilvid By Ricilvid By HiCtIvtd By SPECIAL INSTRUCTIONS/COMMEHTS

Slgniluii SIgniluii Slgntluii

PllAlld Nl»l hinltd Nimi PllAlld Hint

n<>

Olll/lllAI Oili/llni Oili/TImi

lilSIIMniinnH Wimr Klmn l» oilijlmlnr YM I KW lih P|HY . ^liliiaJliy I'll....



Appendix E

PHOTOGRAPHY LOG



PROJECT PHOTO LOG ^ Swot. & A—ndnt—.

Shtat---------of----------
PROJECT NO:______
PROJECT NAME:____
PROJECT LOCATION:. 
CLIENT:____________
PHOTOGRAPHER:___

Slidaa____ Prinia Nagalivaa.

TYPE OF WORK: 
Gaolachnical Enplorafion
□ Tast P:ia
□ Drilling
□ Mapping
□ Waste Characterization

SITE CATEGORY (CHECK ONE):
□ Chemical Plant
□ Sanitary Landfill
□ Sludge
□ Hazardous Waste
□ Fabrication Facility
□ Water Supply

□ Woodwaste
□ Wood Treatment
□ Light industry
□ Metal Plating
□ other________

Water Quality Monitoring
□ Drilling
□ Wall Installation
□ Ground Water Sampling
□ K-testing
□ Surface Monitoring
□ Surface Sampling

Cphoto no. DATE DESCRIPTION ^

Gas Monitoring
□ Drilling
□ Well Installation
□ Recovery Systems
□ Sampling

Water Supply Other
□ Drilling ____
□ Well Installation ____
□ Aquifsr Testing ____
□ Sampling ____
□ Pump Installation ____

(PHOTO NO. DATE DESCRIPTION ')

V»



Appendix F 

WELL DATA SHEET
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WELL DATA AND GROUND WATER FIELD MEASUREMENTS

Well No. _____________
Well location 
Well casing diaimeter

Top of well casing elev. 
Surveyed; Yea ___ No.'

Ground surface elev.
Surveyed: Yes ___
Estimate from:

Well screen interval: 
Depth/elevation 
Measured from T.O.C.

Well casing stickup 
above g.a.

No.
Security casing stickup 

above g.s.

- ,,, . Water level measurementTotal depth of well (casing & screen) point
Measured from g.s. ------- -—--------------
Measured from T.O.C. located feet above c

Chief aquifer 

FIELD MEASUREMENTS

Depth
Water Measuring Conduc- WaterTimeDate elev device/nowater tivity Remarks



Appendix G

ANALYTICAL RESOURCES, INC. 
AND

COLUMBIA ANALYTICAL SERVICES 
STATEMENT OF QUALIFICATIONS



ANALYTICAL RESOURCES INCORPORATED



ANALYTICAL 
RESOURCES 
INCORPORATED

Analyiical 
Chemists a 
Consultants

Arthur G. Hedley (Inorganic Laboratory Supervisor): (8.S. Chemistry 333 Nmtn Ave. Norm
1976-State University of NY, Buffalo, NY) Research chemist for U.S. Geological Seattia.wa98i09.3ta7 
Survey/Water Resources Division (8 yrs), senior chemist at Metro (1 yr).Experienced in 
and intrumental analytical techniques including Graphite Furnace Atomic Absorption, 
Inductivity-Coupled Plasma Atomic Emission, X-Ray Fluorenscence, and Ion Chromatography, 
member of the American Chemical Society, author and co-author of 5 journal publications on the 
determination of trace inorganics in environmental waters.

Elizabeth A. Anderson (Senior Chemist): (B.S. Biology 1986 - Washington State
University, Pullman, WA) Senior Chemist at Amtest (4 yrs), Lab technician at Oberto Sausage Co.
(1 yr) Student Lab technician at University of Washington Hospital (3 mo). ^

Bryan D. Anderson (Chemist/Laboratory Technician): (B.S. in Chemistry, Central 
Washinton University, Ellensburg, WA) Labortory technician/Chemist at Amtest (2 yr). Field 
experience for Kittitas County Environmental Health Department (3 mo).

Nguyet-Anh Thi-Bui (Chemist/Laboratory Technician): (BA in Chemistry at
University of Washington, Seattle, WA) Chemist/Analyst for City of Tacoma Public Worics/Sewer 
Utility Laboratory (3 yr), research assistant at Environmental Intern Program, Pacific 
Northwest (1 yr), laboratory technician at Western Farmer's Association, Research and Quality 
Control (2 yr).

Love! A. Cortez (Laboratory Technician): (B.S. in Chemistry Adamson University,
Manila, P.l.)Laboratory Technician at Oberto Sausage Company (1 yr). high school instructor in 
science and mathemetics (4 yr).

Rebecca Campestrini (Laboratory Technician): AA in Biological Technology Program - 
Shorllne Community College.

Page 2



Instrumentation

February 1988

(FINN I) Flnnlgan 4000 Model Y021 (1984) - with NOVA 4X data system, 
dual terminals. EPA/NIH 39.000 compound library, and a Tekmar Purge and 
Trap LSC III. 6C/M5 equipped with split/splltless capillary injeotor, glass 
jet separatory and solid probe. Nine-track tape drive and for matter. 
Extensive in-house replacement parts are available Including all spare 
boards that may require replacement All service maintenance is performed 
in-house. Any replacement parts not kept in-house are available to API 
within three d^.

(FINN II) Finnigan 4000 (1985) - with NOVA 4X data system, dual terminals, 
EPA/NIH 39,000 compound library, and Hewlett Packard 5790 GO. GC/MS 
equipped with split/splitless capillary injector and solid probe. Nine-track 
Kennedy 9600 tape drive and formatter.

(FINN III) Finnigan MAT Incos 50 (1987) - with Superincosdata system, 70 
Mb Winchester-type disk drive. 5 1/4" 360 Kb floppy disk drive, 
Superincos software and AutoQuan'” automated target compound analysis, 
Yarian 3400 GO. Tekmar 4000 and Tekmar ALS.

Hewlett Packard 5880A (1985) - dual ECO detectors. Both packed and capillary 
injectors, auto-sampler and integrator.

Hewlett Packard 5890 (1986) - dual ECO detector with HO 3392 and HO 3393 
integrators. Both packed and capillary injectors and auto-sampler.

Hewlett Package 5890 (1987)- single FID detector single NPO detector and 
3393 integrator. Oual capillary injectors and auto-sampler.

Gel Permeation Chromatography (1985) - Waters pump and Waters 
Refractive Index Detector, used for clean-up of samples before analysis.

Gel Permeation Chromatography (1987) - With UY detector for sample 
clean-up and PNA screening.

Centrifuge (1987)- Beckman Model GP with swinging bucket rotor and inserts for 
250 ml bottles and scintillation vials.

ANALYTICAL
RESOURCES
INCORPORATED

Analyttcai 
Chemists & 
Cansuitants

333 Ninin Ave. Norm 
Seattle. Wa 98i09-Si87 
(206)621.5A90

PAGE /



Instrumentation Laboratory Video 22 AAS (1987) - A dual beam, dual 
channel atomic absorption spectrophotometer equipped with Smith-Hieftje 
baclcground correction. The instrument is interfaced to an IBM-compatible 
PC for data handling.

Instrumentation Laboratory CTF 188 (1987)-A computer controlled graphite 
furnace with an autosampler and the FA5TAC aerosol deposition system.

Buck mercury analyzer (1987) - An instrument designed specifically for the 
cold vapor atomic absorption analysis of trace levels of mercury. It is 
interfaced to an IBM-compatible PC for data reduction.

Thermo Jarrell Ash ICAP 61 - A 30+ element simultaneous inductively coupled 
argon plasma spectrometer. It is interfaced to an IBM AT computer for 
Instrument control and data managemenL The estimated date of shipment is 
March. 1988.

Dohrmann Model DC-180 (1988)- Total Organics Carbon (TOC) analyzer. 
Includes auto sampler for water analysis and dot matrix printer.

ANALYTICAL
RESOURCES
INCORPORATED

Analytical 
Chemists i 
Consultants

333 Ninth Ave. North 
Seattle. Wa 98i09-5t8T 
(206)621-6490

PAGE 2



Organics Analysis Data Sheet 
(Page I)

ANALYTICAL
RESOURCES
INCORPORATED

Analytical 
C.'iemists & 
Consultants

333 Nintn Ave. Nor.n 
SoatOe.Wa 98105-51: 
(206) 621-6490

K FINN I Instrument Detection Limits
"I Volatile (^mpouncts

li Based on analysis of 5 mis of water

m
CAS Number---------------------------------------------- UO/L CAS Number

cnioromethane 3.8 78-87-5 1.2-Dichloroorooane n 7■1 Bromomethane 3.1 10061-02-6 Trans- 1,3-DichlQroorQnenp 1 R175-01-4 Vinvl Chloride 2.0 79-01-6 Tricnloroethene
1.0

jH^.''^5-00-5 Chloroethane 3.3 124-48-I Dibromochloromethane
VJ.O

n 1|| '5-09-2 Methvlene Chloride 3.5 79-00-3 1.1.2-Trichlcrnptha.'iP w. t
n 7[67-64-1 Acetone | 6 9 71-43-2 1 Benzene 1 nM I* ^5-15 ~0 Carbon Disulfide 1.2 10061 -01 -5 jcis-1,3-0ichlcrcorooen8 1 .u
1■ '5-35-4 1.1 -Oichloroethene 0.7 110-75-8 i2-Chloroethvlvinvlether 2 7Ij /S-54-3 1,1-Oicnioroetnane 0.6 75-25-2 iBromoform 7 ^^ 1 ibb-60-o ITrans-1 wi-Oichloroethene 0.8 108-10-1 4-f1ethvI-2-Pentanone 1 3 51 -7-66-3 iCnioroform I.l 591-78-6 2-Hexanone

0.0

3 9”,i07-06-2 11.2-0ichloroetriane 0.5 127-18-4 Tetracnioroethenp
0.4

n ?173-93-3 l2-Butanone 6.2 79-34-3 1.1.2.2-retr2Chlcrnf>thAnp 1 -3 7■ i-5b-b II, 1,1-Tncnloroethane 0.6 108-38-3 IToluene | 05", /6-23-5 1 Carbon Tetrachloride 0.9 108-90-7 1 Chlorobenzene no1108-05-*^ lYinvl Acetate 3 1 100-41-4 Ethvibenzene 1 n a
■ b-2/-4 IBromoOicnIoromethane 1 0 3 100-42-5 btvrene | 1 i

Total Xylenes i 1 r

■I Data Reporting Qualifiers

m It tne result Is a value greater man or oiual c This Hag aoplles to pesticiOe parameters
■ to the deteCsion limit, report the value confirmed by GC/nS

U indicates impound was analyzed for but not B This flag is used when the analyte is found
■ detected. Report the minimum detection limit in the blank as well as a sample. It indicates
V for the sample with U based on necsssary possible/probable blank contamination.

concentration/dilution action.
■ K This flag is used when the quantitated value
^ J Indicates an estimated value. This flag is fails above the limit of the calibration

used either when estimating a concentration curve. Indicates a dilution has been run
m for tentatively identified compounds or and submitted also in data pack.w
■I when result IS less than specified OL.

. , 1^ Analyte does not meet ERA spectral matching
1 NP Anolyoio not ragu.reo protocols Out preesn. ,n expert ooinion
■ Of the analyst.

Form 1



Organics Analysis Data She«t 
(Page 1)

FINN III Instrument Detection Limits 
Volatile Compounds

Based on analysis of 5 m is of water

ANAIjmCAL
RESOURCes
INCORPORATED

Analytical 
Cfiamists 4 
Consultants

330 Nintn Awe. Nor-
Seattle. Wa98lOS-:;c 
(206) 621-6490

CAS Number UO/L
74-87-3 Chloromethane 2.9 U
74-83-9 Bromometnane 0.9 U
75-01-4 Vinyl Chloride I.l U
75-00-3 Chloroethane 0.9 U
75-09-2 Methylene Chloride 1.0 U
67-64-1 Acetone 0.6 U
75-15-0 Carbon Disulfide 2.0 U
75-35-4 1.1 - DIchloroethene 1.3U
75-34-3 1,1 -Olchlcroethane l.I U
156-60-5 Trans-1.2-Oicnlorcethene I.l U
156-57-2 Cis-1,2-Dichloroethene 1i 1.2 U
67-66-3 Chloroform 0.9 U
107-06-2 1,2-Olchloroethane 0.6 U
78-93-3 2-Butanone 1.0 U
71-55-6 1 1,1 .l-Tnchloroethane I.OU
56-25-3 Carbon Tetracnloride 0.5 U
108-05-4 tVinvl Acetate I.7U
75-2 7--1 IBromodicnlorometnare 0.2 U

78-87-5 1,2-OichIoroorocane 0.6 Ui
I006I-0I-5 CIS-1.3-Oichloroorooene 0.5 U
79-01-6 Trichloroethene 0.8 U
124-48-1 01bromocnlc''omethan9 0.9 U
79-00-5 1,1.2-Trichioroethane 0.5 U
71-43-2 Benzene 0.4 U
10061-02-6 Trans- 1,3-Oichloroorooene 0.6 U
110-75-3 2-ChloroethvIvinviether I.5U 1
75-2S-2 Bromoform 0.3 U
108-10-1 4-Methv'i-2-Pen tanone 1.8 U
591-73-6 |2-Hexanone ).5U
127-18-4 iTetrachloroethene 0.6 U
79-34-5 1.1.2.2-Tetracnloroethane 0.6 U
108-88-3 Toluene 0.6 U
108-90-7 Chlorobenzene 06 U
100-41-4 Ethylbenzene I.OU
100-42-3 Styrene 0.5 U

Total Xylenes 1.5U

Value

NR

If the result is a value greater than or equal 
to the detection limit, report the value.

Indicates ccmpcund was analyzed for but not 
detected at the given detection limit.

Indicates an estimated value when result 
Is less than soeclfled detection limit.

Analysis not required

Data Reporting Qualifiers 

B This flag is used when the analvle is found 
in the blank as well as a sample Indicates 
posstble/probable blank contamination.

Tnis flag is used wnen quantitated value 
falls abcve the limit of the calibration 
curve and dilution should be run.

Indicates an estimated value of analyte 
found and confirmed by analyst but 
with low spectral match parameters.



I
I

(1) Canrioi be seqaraled frwn dipOifiylamine

CAS Number

ANALYTICAL RESOURCES, INC.
3008-a 16th w.

SEATTLE. WA 98119 
(206)285-1577

ORGANICS ANALYSIS DATA SHEET
Semlvolatile Compounds

FINN II
Instrument Detection Limits 

(Based on Instrument DL and calculation (or 1000 ml sample)

UO/l CAS Number UCL-’L
8-93-2 Phenol 08 83-32-9 Ai:enaohthene I I

bis( 2-Chloroelhyl)£lher 0.9 51-23-5 2,4-DinUroohenol 6.3
, £5-57-8 2-Chlcroohenol 1.0 100-02-7 4-Nilrcdhenol 2.0
■ I-75-I 1,3-Dichloroden2ene 0.3 132-64-9 Oibenzofuran 1.6
7 6-46-7 1,4-Ojcnlorobenzsne 0.9 121-14-2 2,4-Dinit.rcitoIuene 1.0
J00-51-6 Benzv! Alcohol I.O 606-20-2 2.6-Oinnrotoluene 2.7
■ -50-1 1,2-DichIorodenzene 0.2 84-66-2 Diethvlohthalate 0.8
'T -43-7 2-Me:hvlon8nci 1.2 7005-72-3 4-Chlcrochenvl - onenviether 1.4
'39633-52-9 bis( 2-chicroiscoroovi)Elher 2.6 86-73-7 Fluorene 1.2
■ ' 6-44-3 4-nethvlonenol 0.6 100-01-6 4-Nilrcaniline 3.7

1-64-7 N-Nitroso-Oi-n-Prooviamine 1.6 534-52-1 4.6-Dinitro-2-nethv'lohenoI 6.6
67-72-1 Hexacnloroethane 1.6 86-30-6 N-Nilrosoaiol‘ienvlafnine( i ) 3.2

»'-95-5 Nitrobenzene 1.1 101-5S-3 4-B r om 00 henyl - 0 henv lelthiT 1.3
H -59-1 IsQoncrone 2.4 118-74-1 Hexacn1orobenzene 1.7
88-75-3 2-Nitroonenol 3.1 87-86-5 Pemacnloroohenol 1.3

■ ''S-67-9 2.4-Dimethv'unencl I1 2.8 85-01-S Phenanihrene 1.7
II -85-0 Benzoic Acid 2.9 120-12-7 Anthracene 0.9

1 1 1-91-1 bis( 2-Chloroeihoxv)Methane 2.4 84-74-2 Di-ri-Bulyiohlhaiale 1.5
jl'^0-33-2 2,4-Oicnlcrocnenol 3.3 206-44-0 Fluor ant.he.ne 3.5
II 0-32-1 1,2.^-Tncnlorooenz9ne 1.8 129-00-0 Pvrene 3.2
91-20-3 Naonthaiene 3.2 85-63-7 Butylbenz'/lohtriaicie 4.0

||'^6-4?-8 4-Cnioroamline 1.7 91-94-1 3.3’-Oichlorodenztcnne 1.7
P -68-3 Hexacniorooutadiene 1.8 56-55-3 Benzol a)Anihrac8ne C

5^-S0-7 1|4-Chloro-3-i'7athv!Ghenol 1 1.8 117-51-7 bis( 2- Elhylhexyl )Phihalate 3.9
l»‘-57-5 1l2-hiethvlnaohthalene 1.7 213-01-9 1 Chrysene 06
P -47-4 1 1 Hexacn ioroc/ciooenladiene 1.7 117-34-0 1 Di-n-Cciyi Phthaiate 3.3
8u-06-2 1l2.4,6-Tnchlcrconenol 0.6 205-99-2 8enzo( blFluoranthene 1.0

|f5-9S-^ 1l2.4,3-Tricnioraon8nol 0.7 207-05-9 1 Benzol s IFluoranirtene 4.2
■ -53-7 12-CMoronaohthaiene 1i 0.1 50-32-3 1 Benzol a)Pyrene 0.4
8^-74-4 12-NKroaniline 3.1 193-39-5 llndeno( 1.2.3-cd)P'/rene 1.7

,J31-ll-3 lOimeinvl Ohthalaie 1.0 53-70-3 1 Oidenzl a.h)Anthracsne 2.0
■ 3-96-3 lAcenacnth'viena 0.2 191-2^-2 Benzol on’,)Per/ier« ] 1.3
“.-09-2 l3-Nitroaniline i1 I 8

FORM I



V(s) - 1000

ANAIVTICAIBESOURCES, INC.
ScATTU, WA98119 

(206)285-1577

Oraonfa Analyafa Data Sheet 
Pesttcfdes/PCSs 

, , SCSOA 
Instrument Detectton Ualts

(Boa) on 'n^^umentOLordlooO ml sample)

_ C*3 Number 
j 19-54-6 lAlDhfl-RTF' 
1319-05-/ Bet3-RvF~
_319-86-8 beltg-R!^
156-89-9
(76-44-8
(309-00-

Hectechlor

11024-57^
lAlOrln 
[^gjachlor Eoo^
C i I I ^ ^ t

0.02

0.03
0.02
0.03

160-57-1 DiPidrin
_/Z-55-9
17^20^
133212-65-9 
|72-54-a 
n03l-Q7-a

0.02
0.05
0.05
0.05

}50-29-3~

lEndrin 
Ennctosulfan ||

^'-000_______
Encbsuifan s<iifa<o

0.05

di±-DDT
—__BeOioxvcnior

55494-7n-^ 
1^-7^-9 
rsOOl-35-7 
12674-11-7
I 1 104-7.S-7
1 1 141-ln-t^ 

|55469-7i-9 
.12672-29-6

Indrln KetnoA 
Chlordanff 
Toxachen^ 
Aroclor-mift
Arocior- 1771
Aroclor- 1777 
Aroclor- 1747 

lArc :lor-124a
Aroclor- 1754~ 

lAroclor- I7fin'

_0.08
.0.05
0.05
0.10
an

,0.35

0.10

v(i) - Volume of exlrart injected (ul) 

Y(s) - Volume of water extracted (ml) 

W(s) = Weignl of sample extracted (yn) 

Y(l) - Volume of total extract (ul)

W(s) - KA
Y(t)- 10000

Y(i)-2.0

Fornrt I



I
I
I
I
I
I
I
I
I
I
I
I
IJ

%

I
I
I

Organics Analysis Data Sheet 
(Page 1)

FINN I Instrument Detection Limits 
Volatile Compounds

Based on 5 gm dry weight of sediment

AMAi:rncAL
RESOURCES
INCORPORATE!:

Analytical 
Chemisa i 
Consultants

333 Nintn Av«. Norr 
Searaa.Wa 98109-5:-- 
(206) 621-6490

CAS Number
74-67-3 Chloromethane 38
74-85-9 Bromomethane 3.1
75-01-4 Vinvl Chloride 2.0
75-00-3 Chloroethane 3.5
75-09-2 liethvlene Chloride 3.5
67-6‘t-I Acetone 6.9
75-15-0 1 1 Carbon Oisulfioe 1.2
75-35-4 1,1-Olchloroethens 0 7
75-34-5 1.1-Oichloroethene 0.6
156-60-5 Trans-1,2-OichIoroethene 0.8
67-66-3 Chloroform I.I
107-06-2 1 1.2-Oichloroethane 0.5
78-93-3 l2-Butancne 6.2
71-55-6 1 i ,I. I-Tricnlnroethene 06
56-23-5 Carbon Tetracnioritpe 0.9
108-05-4 Vinvl Acetate 3.1
75-27-4 iBromodicnlorometnane 0.3

CAS Number
78-37-5 1,2-Oichloroorooane 0 7
10061-02-6 Trans-1,3-Oichloroorooene 1.3
79-01-6 Tnchloroet.nene 0.6
124-48-1 Dibromochloromethane 0.7
79-00-S 1.1,2-Trichloroethane 0.7
71-43-2 Benzene 1.0
10061-01-5 els- 1,3-D'chloroorooene 1.9
110-75-3 1 2-Chloroetnvlvinvlether 27
75-25-2 Bromotorm 2.5
I08-I0-1 4-Methvl-2-Pentanone 3.5
591-78-6 2-Hexanone 3.2
I27-I8-4 Tetrachloroethene 0.5
79-34-5 1,1.2.2-Tetracnloroethane -> nt
108-38-3 Toluene 0.3
108-90-7 IChlorobenze.ne 0.9
100-41-4 lEthvI benzene 0 a100-42-5 lotvrene i!

1 Total :<vlenes 1.8

Value

J

If the result ts a value greater than or equal 
to the detection limit, reoort the value

lndt(3tes compound was analyzed for Out not 
detected. Report the minimum detection limit 
for the sample with u based on necessary 
concentration/dilution action.

Indicates an estimated value. This flag is 
used either when estimating a concentration 
for tentatively Identified compounds or 
when result is less tnan specified OL

Data Reporting Qualifiers 

C

B

NR Analysis not required

Form

This flag applies to pesticide parameters 
confirmed by (3C/M5.

This flag is used when the analyte is found 
in the blank as well as a sample. It indicates 
possiDle/prooaole clank comamination.

This flag is used when the quantitated value 
falls above the limit of the calibration 
curve. Indicates a dilution has been run 
and submitted also in data package.

Analyte does noi meet E.^A spectral matching 
protocols out present in expert opinion 
of the analvst.



Organics Analysis Data Sheet 
(Page 1)

FINN III Instrument Detection Limits 
Volatile Compounds

Based on analysis of 5 gms of sediment

ANALYTtCAL
RESOORCES
INCORPORATED

Analytical 
Chemists A 
Consultants

333 Nintn Ave. Nor.'.
Seattle. Wa98109-5 f
(206) 621-6490

CAS Number

Value

74-87-3 Chloromethane 2.9 U
74-85-9 Bromometnane 0.9 U
75-01-4 Vinyl Chloride 1.1 U
75-00-3 Chloroethene 0.9 U
75-09-2 Methylene Chloride I.OU
67-64-1 Acetone 0.6 U
75-15-0 Carbon Oisuifide 2.0 U
75-35-4 1.1-Dtchloroethene I.3U
75-34-3 1! 1,1-Oichicroethane I.I U
156-60-5 Trans-1,2-Oicnloroetnene I.I u
156-57-2 CIs-1,2-Olchloroethene 1.2 U
67-66-3 Chloroform 0.9 U
107-06-2 1.2-Oic.hloroethane 0.6 U
78-93-3 2-Butanone I.OU
71-55-6 1.1.1-Tricnloroethane I.OU
56-23-3 Carbon Tetrachloride 0.5 U
108-05-4 lYinvi Acetate I.7U
75-27-4 IBromodicnicromet.iane 1 0.2 U

NR

If the result Is a value greater than or equal 
to the detection limit, report the vaiue.

Indicates compound was analyzed for but not 
detected at tne given detection limit.

Indicates a.n estimated value when result 
Is less than specified detection limit.

Analysis net required

Data Reporting Qualifiers 

B

78-87-3 1,2-Oichlorcorccane 0.6 U~*
I006I-0I-5 Cis-1,3-Dicnloroorooene 0.5 U"
79-01-6 Trichloroethene 0.8 U
124-48-1 Dibromochicremethane 0.9 U
79-00-5 1,1.2-Trtchloroethane 0.3 U
71-43-2 Benzene 0.4 U
10061 -02-61 Trans-1.3-Oicnloroorooene 0.6 U

.110-75-8 l2-ChIoroethvivjnvlether I.5U
75-25-2 Bromoform 0.5 U
108-iO-I 4-Methvl-2-P8ntanone I.8U
591-78-6 2-Hexanone 1.3U
127-18-4 Tetrachloroethen? 0.6 U
79-34-3 1.1.2,2-Tetr3cnloro6thane 0.6 U
108-83-3 Toluene 0.6 U
108-90-7 Chlorooenzene 0 6 U
100-41-4 I Ethylbenzene I.OU
100-42-5 Styrene 0.5 U

Total xvlenes 1.5 U

This Hag is used when the analyte is found 
in the blank as well as a sample. Indicates 
posslble/probaole blank contamination.

This flag is used wnen quantitated value 
falls above the limit of the collbraticn 
curve and dilution should be run.

Indicates an estimated value of aralyte 
found end confirmed by analyst but 
with low spectral match parameters.



I
I
I
I
I
I

ANALYTICAL RESOURCES, INC,
3008-3 16th W.

SEATTLE, WA 98119 
(206)285-1577

ORGAN IC5 ANALYSIS DATA SHEET 
Semivolatile Compounds 

FINN It
Instrument Detection Limits 

{Based on Instrument DL and calculation for 30 gn sample)

CAS Number UO/Kd
|•:8-95-2 Phenol 13

bis(2-ChlorcethvI)£lher 14
95-57-8 2-Ch!crconenoI 16

|f4I-75- I 1,3-D)chlorcben29ne 61 )6-46-7 1,4-Oichiorobenzene 15
i00-5i-6 Benzv! Alcohol 17

ifS-SO-l 1,2-OichIorooenzene 4
1 'I2-Methvlcnencl | 20
09638-32-9 bis( 2-chloroisooroovDEther 43

lf‘06-44-3 4-nethvlohenol 101 21-64-7 N-Nitroso-Oi-n-Proov!amine 1 26
6 7-72-1 Hexachloroethane | 26

L«5-9S-3 Nitrobenzene 1 18
■ 3-S9-! Ilscohorone I 39
roJ-75-3 2-Nuroonenoi I 52
.105-67-9 l2.4-Dimetrivlcnenol

)-65-0 IBenzcicAcid
■ ■ 1-9 i - I bis( 2-C.'^ioroethoxv)nechane
120-33-2 t2,4-Dicr.lcrccr.er,o!

I
I

■ !0-32-l 1.2.4-Tnchlorobenzene 1 30
■ >20-3 Naohthalene [ 53
106-47-8 4-Chloroani1ine 1 29

1 “-68-3 Hexacnlorooutadiene 1 30
1 -50-7 4-Chloro-3-i'lethvlonenol 1 31
91-S7-6 2-fTethvlnaontnaiene 1 29
1 '-47--^ Hexacniorocvdooentadiene 1 28
1 -06-2 2.4.5-Trtchicroch3nQl i 10
95-9S-- 2.4.5-Tnchloroonenol t 12
■ -53-7 1 2-Chloronaoh'halene 1 2
■ -74-- 1 2-Nltr3amline 1 52
I31-II-3 1 DirethvI Phtnaiate 1 16

1 '8-96-3 Acsnaonthviene 1 31 -09-2 1 3-Nitroanilire 1 31
(1) Cannot be separated from diorienylamine

FORM 1

83-32-9 Acenaohthene 19 >
51-28-5 2,4-Dinilroohenol 105 1
100-02-7 4-NilroohenoI 33
132-64-9 Oibenzofuran 27
121-14-2 2,4-Oinilrololuenc 16
606-20-2 2.6-Oimtroto!uene 45 !
84-66-2 Oiethvlonlhalat.e 13
7005-72-3 4-Chlcrochenvi - ohenvlether 24 "
86-73-7 Fluorene 19 !
100-01-6 4-NUroaniline 61 1
534-52-i 4,6-01nttro-2-nethvioher!Ol 110
86-30-6 N-Nitrcsodionenvlaminet 1) 53 !
101-55-3 4-Bromoohenvl-ohenviether 21 1
118-74-1 Hexacnlorooenzsne 29 1
87-86-5 Pentacr.lorooheral 21 i
85-01-8 Phenanthrene 28 !
120-12-7 Anthracene 15 1
84-74-2 Di-n-Butviohthalaie 25 i
206-44-0 Fluoranthene 59 !
129-00-0 IPvrene 54 1
85-68-7 Butvlbefe/Iohtrialate 67
91-94-1 l3.3'-Oichlorobenzidine 29 !
56-55-3 lBenzcK'a)Anthracef»e 42 1
117-81-7 lbis(2-ElhvThexvl)Phthalart.e 64 1
218-01-9 jC-hrvsene 10 1
117-84-0 pi-n-Cctvl PhlTialate 54
205-99-2 6enzo( b)F1ucranthene 17
207-08-9 BenzcK ■< )Fluoranihene 69
50-32-8 lBenzo(a)P'/rene | 7 1
193-39-5 llndefK:n.2.3-cd)Pvrene 29 1
53-70-5 lOibenzf a.h)Anthrac8ne | 34 1
191-2^*-2 iBenzotcnOPervlerw? | 31 I
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ANALYTICAL RESOURCES, INC.
3008-3 16th W.

SEATTLE, WA 98119 
(206) 285-1577

Organics Analysis Data Sheet 
Pesticides/PC8s 

5680A
Instrument Detection Limits

{Based cn instrument DL and 30 gram sample)

319-34-6 Alona-3hC
ua/x.a

3.1
319-S5-7 5eta-BHC 4.0319-86-8 Oeita-BHC 4.3
58-89-9 Gamma-BHC (Lindane) 2.1
76-44-8 Heotac.nicr 4.3
309-00-2 Alonr 3.1
1024-57-3 IHeutachlor Eooxide 7.1
959-98-8 [Enoosulfan i 6.1
60-57-1 Dieidrin 7.2
72-S5-9 1'4.4--00E ■ 1 10.1
72-20-8 lEndrin 10 9
.30212-65-9 Enndosulfan II 3.5
72-34-8 4,4’-000 “ 6.5
1031-07-8 Enoosulfan Sulfate 13.5
50-29-3 4.4--00T 1 "T. 1
72-43-S rietnoxvc.nlor 46.5
5349^-70-3 Enorin Ketone 14.0
b/-/'*-9 IChlcrcane 46.38001-35-2 Toxaohene I

39 3
1267*1-11-2 ,Aroclor- 1016 8.9
11104-28-2 lArcclor-122' 13.3
llMl-16-3 lArocior-1232 50.5
53469-21-9 lAroclor-12-2 69.9
12672-29-6 lAroclor-12*1^ 68.1
11097-69-1 lAroclor-1254 112.8
11096-82-3 lAroclor-1260 62.1

W(s) =30

V( i) = Volume of extract injected (ul)

V( s) = Volume of water extracted (ml) 

W(s) = Weignlof sample extracted (^) 

V(t) = Volume of total extract (ul)

Y(t)= 20000

Form I

V( 0=2.0



EPA Priority Pollutants

EPA Method Prfcs/Semple

ANAJjrnCAU
RESOURCES
INCORPORATED

Analytical 
Chemists 4 
Consultants

333 Nimn Ava. Norm 
Seattle, Wa 98109-5187 
(206)621-8490

Parameters technique

waLer

604

OOll

8040

wacer

$135

son

$160 Phenols GC-FID
$275 $275 GC/MS

608 8080 $135 $160 Chlorinated Pesticides/PCB GC-ECO

8M0 $135 $160 Organophosphorous Pesticides 6C-NPD

6!0 8100 $125 $150 Polynuclear Aromatic GC-FIO
Hydrocar dons

$275 $275 GC/MS

612 8120 $125 $150 Chlorinated Hydrocar dons OC-ECO

615 8150 $145 $160 10 Chlorinated Herdicides GC-ECO
$120 $135 2.4-0 2,4.5-T 2,4.5-TPonlv.

GC-ECO

624 8240 $200 $225 Volatile Organics GC/MS

625 8270 $425 $425 Semivolatile Organics GC/MS

624/625/608 $725 Full Organic Parameters (GC/MS ^
8240/827G/8080 $770 GC-ECO)

1624 $300 $325 Isotope Dilution Volatiles GC/MS

1625 $700 $750 Isotope Dilution Semivolatiles GC/MS

JIS3 JI53 Metals* MS/ICP
$20 X30 Digestion charge (2 digesUons)

*Aq.As.3e.Cd.Cr.Cu.Ha.Pb.Ni.£h.Se.n.Zn



Trace Metals

ANAtynCAL
RESOURCES
INCORPORATED

AnaJytKai
C.*wnisa4
Consultants

333 Nintn Ave. Nortti 
Searte.Wa 98109-5137 
(206)621-6490

maLuaa

AAS (flame)
Mtr^s Pri

AI^«^u.Ba^.(j.Cd.Ca.(j-.CuJej:X«.
Mn31oJ/aJJiJ»b.a.Sn.njI.yja

ce/elemcat

$7.30

AA/Gra.phite Furnace Al.AgAs.Au.Ba,Be.Cd.Co.Cr,Cu.Fe,MnJdo.
Nl.Pb.Sb.Se.SQ.Ti.Tl,VJa

$20.00

Mercury Cold Vapor $23,00

ICP Al.Ag,As.B.Ba.Be.(iCd.(j.(j-.Cu.Fe.X.Li.M«.
Mn>toJia.Ni.Pb.Sb5e.Si4o,Sf.Th,Ti.TI,U.V.WJa

$7.30

Simple Digestion; Taler $10.00 Sediment $15.00 Tissue $20.0

FiItrxlion:(.^5u) $3.00

EP-TOI Eztrxclion: $73.00



other Analytical Services

ANALYnCAU
RESOURCES
INCORPORATED

Analytical 
G'ternists i 
Consultants

333 Nintn Ave. North 
Saattle.Wa 98109-5187 
(206)621-6490

Parameter Prfcs/Samo/e tecfinfoue

TOC (total organic carbon) $30.00

TOX (total organic halide) $70.00

0il/6rease $35.00 Gravimetric

Pentachorophenol $90.00 eC/ECD

STORAGE TANK SCREENING

Total lead
Diesel Fuel
Gasoline
BTX

$40.00
$40.00
$40.00
$150.00

AAS
GC/FID (ppm) 
GC/FIO (ppm)
ec/ns

Tributyl-Tin $200.00 GC/MS

PC8‘S $35.00*
$80.00*

GC/ECD (ppm) 
GC/ECO (ppb)

* Includes Alumina cleanup.

For tests not listed please inquire for quote.
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Columbia Analytical Services, Inc,
11S2 3rd Auenu* « Longvimw. WA 98632 • (206> 577-7222

QUALITY MANAGEMENT 
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FOR
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1. QUALITY ASSURANCE POLICY FOR rAfi

It is the policy of Columbia Analytical Services that there 
should be sufficient quality assurance (QA) activities 
conducted within the lab to ensure that all analytical data 
generated and processed will be scientifically valid, of 
known precision and accuracy, of acceptable completeness, 
representativeness and comparability, and when and where 
appropriate, legally defensible. This goal can be achieved 
by ensuring that adequate quality control (QC) procedures 
are used throughout the monitoring process and by 
establishing a means to monitor and asses performance on 
these QC activities.

We recognize that Quality Assurance requires a commitment to 
quality by everyone in the organization—individually, 
within each operating unit and within the overall laboratory 
management.

2. QUALITY ASSURANCE RESPONSIBILITIES

2.1. Company Organization and Responsibilities

CAS as a whole has a responsibility for, and commitment 
to, excellence. We want to foster an environment that 
encourages excellence through a participative approach 
to improving and maintaining the quality of our 
analytical services. Everyone within CAS shares 
responsibility for Quality Assurance. Appendix 4.2 
contains an organization chart and resumes of key 
personnel.

. The role of the Lab Manager is to help set
laboratory goals for Quality Assurance, provide 
resources required to meet identified QA needs, 
and with staff input, evaluate QA performance 
against established objectives.

. The Quality Assurance Coordinator is to provide a 
focus for overall QA activities within the lab. 
This person is to work with individual operating 
units to establish effective quality control and 
assessment plans and is responsible for 
identifying and responding to QA needs, problems 
and requests from the analytical teams. This

I
I
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person is a technical advisor and is responsible 
for summarization and reporting on overall Unit 
performance, including round robin programs, 
certification activities, and blind and reference 
sample analysis.

The Sample Receiving Office plays a key role in 
the lab QA program through documentation of 
samples input to our laboratory, output of results 
and archiving information, acting as a library for 
storage of reference materials and submittal of 
blind and reference samples to our laboratory.

Each analytical section is responsible for 
establishing, maintaining and documenting the QC 
program within their section based upon its unique 
requirements. As such, it is up to each section 
to implement, document and evaluate their 
programs. Analysts responsible for performing 
identified quality control procedures including 
analysis of references and blanks, proper 
equipment maintenance and calibration, analysis of 
control samples, and thorough documentation of QC 
practices. In some cases, this involves following 
practices that are recommended and/or required to 
maintain certification and/or to perform 
environmental analyses.

3. QUALITY ASSURANCE GUIDELINES

Quality Assurance in its practical form can be separated 
into several main areas. These are sampling and sample 
handling, analysis, instrumentation, facilities, quality 
control, documentation and communication.

3.1. Sample Handling and Preservation

The precision and accuracy of analytical results are 
strongly affected by sample handling. Improper 
sampling preservation techniques or holding times can 
cause significant errors. It is important for the 
analyst to work closely with the sampling personnel to 
assure the appropriate information is included with the 
sample. Factors that must be taken into account to 
ensure sound analytical results include:
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Amount of sample to be taken 

Type of container used for sampling 

Type of sample preservation to be used 

Sample storage time 

Complete documentation

Bound notebooks are kept which contain detailed sample 
descriptions (work request sheets) and a work request 
log summary. This information is shown in Appendix
4.1.

CAS has adopted the sample preservation, container type 
and holding time recommendation’s published by the EPA. 
Chain-of-Custody procedures, as outlined by the EPA CLP 
program are also followed. Many samples require strict 
adherence to these procedures. All persons handling a 
sample are required to sign for it, providing a record 
of who had access to it. This document follows the 
sample from start to finish. Once started, chain-of- 
custody can be invalidated if not rigorously performed 
during the life of the sample. See Appendix 4.1 for 
seimple handling and preservation guidelines.

3.2. Analysis Procedures

CAS generally uses "approved" analytical methods for 
the work performed in the laboratory. Depending upon 
the type of sample and nature of the work requested, 
various analytical techniques may be used. Typical 
methods used at CAS are listed below:

. EPA SW 846, Test Methods for Evaluating Solid 
Waste, November, 1986 Third Edition.

. EPA 600/4-79-020, Methods for Chemical Analysis of 
Water and Wastes. March, 1979.

. EPA Contract Laboratory Program, Statement of Work 
for Inorganics Analysis. SOW No. 787

. Recommended Protocols for Measuring Selected
Environmental Variables in Puget Sound. TC-3991- 
04, March, 1986. For USEPA and USACE.



Annual Book of ASTM Standards, Part 31 Water.

Standard Methods for the Examination of Water and 
Wastewater, 15th Edition.

40 CFR Part 136, Guidelines for Establishing Test 
Procedures for the Analysis of Pollutants Under 
the Clean Water Act. Friday, October 26, 1984.

WDOE 83-13. Chemical Testing Methods for 
Complying with the State Of Washington Dangerous 
Waste Regulations, July, 1983.

TAPPI Test Methods, 1988 Volume I and II. 
Technical Association of the Pulp and Paper 
Industry.

Criteria for Identification of Hazardous and 
Extremely Hazardous Wastes, California 
Administrative Code, Title 22, Article 11.

The analytical methods used for analysis generally 
depend entirely upon the end use needs of our clients. 
It is important for our clients and the lab to 
understand the precision and accuracy, limitations, 
interferences and detection levels of the methods 
selected. Criteria for method selection are listed 
below;

. Accuracy and precision of the method. In
selecting a method, the first criteria should be 
accuracy and precision. The method should be 
capable of meeting the accuracy and precision 
requirements desired by our clients.

. Limit of detection. The limit of detection of the 
method will determine whether or not the method is 
sensitive to the analyte at the concentration of 
interest. It is important to keep the limit of 
detection in mind when sampling since it can 
affect sampling procedures.

. Analysis errors. In deciding on a method and
using it, attention should be paid to determining 
sources of error. Such things as reagent purity 
and stability, instrument variability and method 
complexity all affect the reliability of the 
method. The reliability of a method tends to 
decrease with greater complexity.



Method description. A clear, concise description 
of the method is necessary. This is not only to 
make it easy to follow, but also to help assess 
sources of error. The method should be written in 
a standard format. It should be presented in such 
detail that an inexperienced analyst could, by 
closely following it, achieve adequate results.
The method should be followed exactly as written.

Sample matrix effects. The sample matrix can 
affect the choice of methods. Possible 
contaminants can interfere with the analyte. It 
is necessary to determine if the analysis will be 
affected by any suspected contaminants. Thus, a 
method should be chosen which will enhance the 
response of the analyte of interest.

It is important to establish achievable and tolerable 
error limits when deciding on a method. When using the 
method it is important to monitor the established 
limits to ensure that the method is performing as 
desired.

3.3. Instrument Maintenance and Calibration (Appendix 4.1)

The equipment used at CAS must be maintained and 
calibrated properly to ensure suitable performance.
This applies to all equipment including balances, 
ovens, refrigerator, UV-Vis and AA spectrophotometers, 
ICP, GC’s etc. Procedures for maintenance and 
calibration are specified and followed. Documentation 
of these activities is kept. Following is a brief 
description of our general maintenance practices for 
major pieces of equipment:

. Ovens. Incubators and Refrigerators. On a daily 
basis, temperatures are monitored and recorded on 
all of our temperature regulated equipment. A 
bound log book is kept that records these 
temperatures, the person monitoring the equipment, 
any problems observed and the necessary corrective 
action taken. This log book applies to all drying 
ovens, the BOD incubator, all sample storage 
refrigerators and water baths.



Analytical Balances. Balances are serviced on an 
annual basis by a professional balance maintenance 
organization. On a daily basis, the analytical 
balance is checked with a class "S” weight. This 
information is kept in a daily log book.

Water Purification System. On a routine basis, 
demineralized water used in the laboratory is 
chocked for conductivity. If the conductivity 
reading exceeds 3 umhos/cm corrective action is 
taken to correct any problem. All measurements 
and corrective actions are recorded in a 
maintenance log. On an annual basis, our 
demineralizer system is serviced by the 
manufacturer.

Emission Soectrograoh flCPl. A maintenance log 
book is kept for the ICP that lists all 
maintenance activities, service calls and other 
actions taken to assure suitable performance. 
Routine calibration of the ICP involves 
calibrating each emission line of interest against 
a “O'* and three standards. Analysis of • 
calibration verification solutions, interelement 
interference check samples, EPA reference samples, 
spike and duplicate samples are performed as 
specified in the EPA CLP Inorganics Program, SOW 
No. 787.

Atomic Absorption Spectrophotometers. The same 
regimen as described for the ICP is followed for 
the atomic absorption spectrophotometers.

GC/MS Systems. These systems are under service 
and maintenance contracts with Hewlett-Packard. 
Analysis of blanks, standards, EPA reference 
samples, spikes and duplicates are performed 
routinely. QA/QC procedures generally follow 
those prescribed in EPA SW 846 protocols.

Gas Chromatographs. Maintenance activities for 
the gas chromatographs are recorded in bound log 
books. Routine calibrations involve setting up 
and recording instrument parameters for specific 
tests being performed. Analysis of blanks, 
calibration standards, EPA reference samples, 
spikes and duplicates are performed each time a 
specific test procedures is ran. QA/QC procedures 
generally follow those prescribed in EPA SW 846 
protocols.
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UV-Visible Soec'fcroDhQtonie'tar. Mairvtenance is 
performed as described in the maintenance manuals 
Routine calibrations for colorimetric analyses 
involve analysis of 4 or 5 point calibration 
solutions and analysis of references spikes and 
duplicates.

Other instruments, such as TOC, TOX, Chloride 
Titrators, IR, etc. are operated as specified in 
the instrument manuals for each instrument. 
Performance of these analytical systems is 
monitored through performance of EPA and other 
suitable reference materials.

3.4. Personnel

To provide quality results it is necessary for CAS to 
have the proper knowledge and skills to perform their 
jobs with competence. For this reason, CAS is 
committed to on-the-job training, attendance of 
personnel at seminars and training courses, and 
membership in professional societies. Appendix 4.2 
provides resumes of our key personnel.

3.5. Facilities and Safety

The CAS lab facility has approximately 6300 square feet 
of work space. The laboratory is divided into separate 
work areas that facilitates sample throughout and 
minimizes the possibility of contamination. These area 
include:

*

*
*
«
*

X
X

Shipping and Receiving (Scimpling Supplies) 
Sample Receiving and Storage (Sample Mgmt.) 
Inorganic/Metals Sample Preparation Area 
ICP Laboratory
Inorganic/Metals Instrumentation Area
Organic Sample Preparation Area
Organic Instrumentation Area
GC/MS Laboratory (Part of 1988 Expansion)
Microbiological Work Area
Office Areas (Laboratory Management)



Each of these areas is served by heating, ventilation 
and air conditioning systems. This also includes 
safety equipment including hoods, eye washes, fire 
extinguishers and emergency showers and protective 
wear.
CAS has an ongoing safety program to protect employee 
health. CAS takes positive steps to insure that our 
procedures are not detrimental to the environment or 
health of employees and customers within generally 
accepted standards of test. CAS complies with all 
applicable laws and regulations relating to the health, 
safety, and the environment.

3.6. Quality Control

Laboratory quality control is maintained from sample 
receiving through final sample disposal. The QC 
guidelines followed at CAS as standard practice 
include:

* 10-205S of all samples are analyzed in duplicate 
and/or spiked. Each set of samples processed 
during the day has at least one blank, one 
duplicate and one matrix spike at a minimum of 1035 
of the sample load.

* Method blanks and calibration standards are run 
each time an analysis is performed. The 
"Reagents/Standards Quality Documentation Outline” 
is shown in Appendix 4.6.

* Analysis of interelement interference and matrix 
check samples (as per ERA CLP protocols) performed 
on a routine basis.

* Analysis of reference solutions, typically those 
provided by EPA, for most AA, ICP, wet chemistry 
and GC work performed at the lab.

* Secondary review of all work performed prior to 
release to client.

Evaluation criteria to accept or reject laboratory data 
generally follows the EPA CLP protocols for metals and 
cyanide. For wet chemistry and GC procedures, 
duplicates should be within 2035 of the mean and



reference samples must fall within the published 
coefficient of variation for the EPA reference samples 
being analyzed. Acceptance levels for matrix spikes 
are shown in Appendix 4,3.

Prior to submitting analytical results to our clients, 
the supervising chemist will check the entire data 
package to insure that the data is acceptable. These 
checks include:

— Client requirements for precision, accuracy and 
detection limits

- Analytical procedure blanks, duplicates, matrix 
spike recoveries, and EPA QC results

Instrument standardization and response factors

If the data is acceptable, a written report is 
generated and reviewed by a second chemist prior to 
submission to a client.

Feedback and Corrective Action

During any type of analytical procedure used in the 
lab, if calibration curves and control samples are 
outside the acceptable limits, work is to be stopped 
and the source of the problem is to be investigated, 
determined and corrected, before work is to be resumed,

All samples affected by the "out of control" procedure 
will be re-analyzed (Appendix 4.3.). If insufficient 
sample is present for a repeat analysis, the data will 
be reported with a qualifier - "Data failed quality 
assurance requirements".

CAS is participating in several reference sample 
programs. These include:

EPA CLP Program for Inorganics
EPA Water Pollution Laboratory Performance
Program
EPA (State Of Washington) Drinking Water 

Performance Evaluation Study 
National Voluntary Laboratory Accreditation 

Program for Asbestos 
NIOSH PAT Program



3.7. Documental:ion and Standard OoeratinQ Procedurag

It is vital that accurate records be kept of all 
activities pertinent to the production of analytical 
data. This includes instrument logs, calibration 
records, laboratory data sheets, strip charts and 
computer instrument printouts, chain-of-custody 
documentation, etc. Standard Operating Procedures 
(sop’s) have been developed for our EPA CLP project 
that document these procedures for record keeping.

To monitor and control our analytical procedures, 
records of calibration curves and results of reference 
samples are kept in log books. Routine procedures used 
at CAS have defined limits for precision of duplicates, 
recoveries of reference samples, fit of calibration 
curves, etc., which must be met for work to be deemed 
acceptable. The process for determining acceptability 
include:

1. Review of calibration slope and curve fit 
against historical data. Slope should be 
within 109S of historical and curve fit, for 
linear curves, should have an r value of 0.995 
or above.

2. Review of reference value results. Reference 
samples, such as EPA or NBS standards have 
"true" values to which our experimental 
results are compared. Our determination must 
fall within the coefficient of variation 
published for these materials for work to be 
acceptable.

3. Review of duplicate results. Generally, for 
homogenous matrices, the precision of 
duplicate results should not exceed 10X of the 
mean value.

These reviews are made by the analyst performing the 
work. If criteria are not met, work is halted, 
problems are identified and corrected, before work is 
continued. The supervisor and QA/QC manager are 
notified and consulted with these problems and the 
corrective measures to be taken.



3.8. Archival of Outdated SOPs

It is important that all Standard Operating Procedures 
are reviewed, approved, numbered and dated before 
general use in the laboratory. A master file of SOPs 
is maintained. Each time a revision is made in an SOP, 
a revision number is assigned, all "old" copies of the 
SOPs are pulled and the new SOPs distributed. All 
versions of SOPs are kept in the master file.
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APPENDIX 4.1

STANDARD OPERATING PROCEDURES 

FOR

SAMPLE CONTAINERS, PRESERVATION, STORAGE

AND

CHAIN OF CUSTODY



1. STANDARD OPERATING PROCEDURES FOR THE DUTIES AND RESPONSIBILITIES OF SAMPLE CUSTODIAN

Duties and responsibilities of the sample custodian shall include but not be limited to:

1.1. Receiving samples

1.2. Inspecting sample shipping containers for presence/absence and condition of:

1.2.1. custody seals, locks, "evidence tape," etc.
1.2.2. container breakage and/or container integrity

1.3. Recording condition of both shipping containers and sample containers (bottles.
Jars, cans, etc.) in appropriate logbook. >

1.4. Signing appropriate documents, shipped with samples (i.e. airbills, chain-of- 
custody record(s), SMO (Sample Management Office) Traffic Reports, etc.)

1.5. Verifying and recording agreement or non-agreement of information on sample 
documents (i.e., sample tags, chain-of-custody records, traffic reports, 
airbills, etc.) in appropriate logbooks or on appropriate forms. If there is 
non-agreement, recording the problems, notify lab manager, who will contact the 
SMO for direction. (SMO’s corrective action directions shall be documented in 
the case file.)

1.6. Initiating the paper work for sample analyses on appropriate laboratory documents 
(including establishing case and sample files and inventory sheets) as required 
for analysis or according to laboratory standard operating procedures.

1.7. Marking or labeling samples with laboratory sample numbers as appropriate and 
cross referencing laboratory numbers to SMO numbers and sample tag numbers as 
appropriate.

1.8. Placing samples, sample extracts, and spent samples into appropriate storage 
and/or secure areas.

1.9. Controlling access to samples in storage and assuring that laboratory standard 
operating procedures are followed when samples are removed from and returned to 
storage.

1.10. Monitoring Chain-of Custody of Samples in the Laboratory by insuring that 
samples are stored in a locked refrigerator. Also, that the sample control 
record is maintained by persons authorized to handle samples.

1.11. Assuring that sample tags are removed from the sample containers and included 
case file. Accounting for missing tags in a memo to the file or documenting 
that the sample tags are actually labels attached to sample containers or were 
disposed of due to suspected contamination.

1.12. Monitoring storage conditions for proper sample preservation such as 
refrigeration temperature and prevention of cross-contamination.

1.13. Returning shipping containers to the proper sampling teams.
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2.3.

STAND OPERATING PROCEDURES FOR SAMPLE RECEIVING

2.1. Upon receipt, examine the shipping container and record the following information 
on sample log-in sheet.

2.1.1. Presence/absence of custody seal (s) on the shipping container (s) 
2-1.2. Condition of custody seal (i.e. intact, broken, absent)

2.2. Open the shipping container, remove the enclosed sample documents and record on 
sample log-in sheet.

2.2.1. Presence/absence of the chain-of-custody record(s)
2.2.2. Presence/absence of SMO forms (Traffic Reports)
2.2.3. Presence/absence of airbills and/or bills of lading documenting

shipment of samples >
Remove sample containers and record in a logbook or on sample log-in sheet

2.3.1. Condition of samples (intact, broken, leaking, etc.)
2.3.2. Presence/absence of sample tags
2.3.3. If sample tags are present

2.3.3.1. Record sample tag document control numbers
2.3.3.2. Compare with chain-of custody record(s) - if tag numbers are 

listed, do they match the numbers on sample tags received?
2.3.3.3. Document whether or not these numbers agree;
2.3.3.4. If sample tag numbers are not listed on the chain-of-custody 

record, record this fact.

2.4. Compare the documents listed below to verify agreement of the information 
contained on them, document both agreement among the forms and any discrepancies 
found. If discrepancies are found contact lab manager who will solve with SMO. 
Document SMO’s corrective action instructions and the source.

2.4.1. Chain-of custody records
2.4.2. Sample tags
2.4.3. SMO forms
2.4.4. Airbills or bills of lading

2.5. If all samples recorded on the chain-of-custody record were received by the lab 
and there are no problems observed with the sample shipment, the custodian will 
sign the chain-of-custody record in the “received for laboratory by:" box.

If problems are noted, sign the chain-of-custody record and then note problems in 
remarks box or reference other form that describes the problems in detail.

2.6. The sample custodian should assign laboratory sample numbers to samples received. 
These assigned numbers will be listed on the sample log-in sheet.

2.7. Samples received when the sample custodian and other designated recipients are 
absent should be placed in a secure, refrigerated location. The person receiving 
the shipping container should sign for the container (usually the airbill), place 
it in the secure location and record the time, date and name of individual 
receiving the container.



The sample custodian or their designee will log-in the samples on the next 
business day. The date on the receipt form will be the date the form was 
completed. The actual time, date and recipient name will be noted in the remarks 
column and the original receipt documentation will be attached to the chain-of- 
custody record.

2.8. Sample tags and/or other sample documents that appear to be contaminated due to 
sample breakage or other problems should be dried under a fume hood and be 
separately sealed in plastic bags prior to being placed in case files.

Note: All sample tags from designated "High-Hazard“ concentration and dioxin
samples should be sealed in plastic bags prior to being placed in case files.

3. STANDARD OPERATING PROCEDURES FOR SAMPLE IDENTIFICATION >

3.1. In order to maintain sample identity, each sample received must have a unique 
sample identification (sample ID) number.

Laboratory Assigned Number

Assign laboratory number based on last 3 digits of service request number dash 
sequential numbers starting with 1. Place number on sample container and record 
on sample log-in sheet.

3.2. The sample custodian will then remove the sample tag and place it in the 
appropriate case file. If stick-on sample tags, this fact should be noted in the 
comment section of the log-in sheet. If tags are disposed of due to suspected 
contamination, this disposal should be noted on the sample receipt documentation.

4. STANDARD OPERATING PROCEDURES FOR SAMPLE STORAGE

4.1. That the laboratory may satisfy sample chain-of-custody requirements, the
following standard operating procedures for laboratory/sample security should be 
implemented:

4.1.1. Samples will be stored in a secure area.
4.1.2. Access to the laboratory will be through a monitored area. Other 

outside-access doors to the laboratory will be kept locked.
4.1.3. Visitors will sign a visitors log and be escorted while in the 

laboratory.
4.1.4. Refrigerators, freezers, and other EPA sample storage areas will be 

securely maintained or locked.
4.1.5. Only the designated sample custodian and the supervisory personnel will 

have keys to locked sample storage area(s).
4.1.6. Samples will remain in secure sample storage until removed for sample 

preparation or analysis.
4.1.7. All transfers of samples Into and out of storage will be documented on 

an Internal chain-of-custody record.
4.1.8. These internal custody records will be maintained in the case files.



4.1.9. After a sample has been removed from storage by the analyst, the
analyst is responsible for the custody of the sample. Each analyst 
must return the samples to the storage area before the end of the 
working day or prior to the end of his/her shift.

5. STANDARD OPERATING PROCEDURES FOR TRACKING SAMPLE ANALYSES

5.1. Both the preparation and the analysis of samples will be documented.

5.2. All analysts will use standard forms for recording information using one case per 
page.

5.3. All notebook pages, bench sheets, graphs, computer printouts, and other >
laboratory case related documents will contain the ERA case/sample number, date, 
signature (initials) of the analyst and other pertinent information.

5.4. Upon completion of analysis, data will be filed in the appropriate case or sample 
files.

5.5. Copies of QA/QC data will be placed in the appropriate case files.

5.6. Instrument logs will be maintained for each instrument.

5.7. Copies of the instrument logs will be placed in the appropriate case files.

5.8. Inorganic sample preparation and analysis records should be completed on a per 
case basis, as each step of sample preparation and analysis is completed. All 
sample preparation information will be documented in the analysts’ laboratory 
notebook or other appropriate form. All sample analysis data will be documented 
using analyst’s laboratory notebooks, bench sheets, instrument logbooks, computer 
printouts, strip-chart recordings, and/or other laboratory documents. When 
sample preparation or analysis is finished by an individual, the completed 
documents should be placed in the appropriate sample and/or case files.

5.9. If inorganic samples are run.in batches, which may include several ERA cases, all 
original batch analysis results will be filed in one sample/case folder. Copies 
of the results will be placed in each of the other sample/case folders and there 
shall be a reference to the case file that contains the original analytical 
results documentation. Original calibration and QA/QC data should be treated in 
the same manner as the analytical documentation.

5.10. Cyanide, sulfide, ammonia, etc. analyses data should be recorded in laboratory 
notebooks and/or on bench sheets. All analytical data should be filed in the 
appropriate case and/or sample file.

5.11. If for any reason the original data cannot be placed in a sample/case file, this 
shall be documented and the location of the original data noted on the case file 
Inventory.

5.12. All notes, comments and calculations made on or added to case related 
data/documents will be signed and dated by the author/analyst/reviewer.



5.13. Corrections made to any documents placed In the case files shall be made as 
follows:

5.13.1. Draw a single line through the incorrect data.
5.13.2. Initial and date the line.
5.13.3. Write in the correct data.

5.14. All data will be recorded in ink.

STANDARD OPERATING PROCEDURES FOR DATA ASSEMBLY

6.1. This procedure, preparation of case files, will ensure that all documents are 
compiled in one location for submission to ERA, preferably in single case files > 
in case number order, and are arranged by SMO sample number.

6.1.1. Using appropriate file folders, assign one folder to each case 
according to SHO case number.

6.1.2. Place all documents, sample tags, SMO forms, and laboratory-generated 
data, pertaining to one case in the folder.

6.1.3. Assembly sample data package in the following order:

6.1.3.1. "Cover Page-Inorganic Analysis Data Package" Sample traffic 
reports.

6.1.3.2. Inorganic Analysis Data Sheets (to include all instrument 
readouts) in the following order:

6.1.3.2.1. ICP
6.1.3.2.2. Flame AA-grouped by element
6.1.3.2.3. Furnace AA-grouped by element
6.1.3.2.4. Mercury
6.1.3.2.5. Cyanide

6.1.3.3. Digestion note basic logs as follows:

6.1.3.3.1. Digestion lab sheets
6.1.3.3.2. Instrument log copies
6.1.3.3.3. Sample tracking log
6.1.3.3.4. Moisture content data

6.2. The system must include a document numbering and inventory procedure.

6.2.1. Assignment of accountable numbers to laboratory-generated data.

6.2.1.1. Each document of a case is inventoried and assigned a serialized 
number.

6.2.1.2. All documents pertaining to each case including, but not limited 
to, the following will be numbered and inventoried:

6.2.1.2.1. Sample traffic records, weekly reports.
6.2.1.2.2. Custody records, airbills, internal custody records.
6.2.1.2.3. Laboratory logbooks, personal logbooks,instrument 

logbooks, benchsheets.



6.2.1.2.4. Laboratory data (sorted by sample), calibration and 
quality control results.

6.2.1.2.5. Data summaries and reports.
6.2.1.2.6. All other documents, forms, or records referencing the 

samples. (The laboratory’s name and/or logo should 
appear on all forms.)

6.2.2. Preparation of a document inventory

6.2.2.1. A document inventory list provides a record of aJl documents, and 
their corresponding document numbers, that are Included in the 
completed case file.

6.2.2.2. A separate document inventory list (See example in Figure 8) is 
prepared for each case.

6.2.2.3. The laboratory will retain copies of the document inventory lists> 
for case files purged to NEIC.

6.2.2.4. The number of documents for each case must be recorded.

STANDARD OPERATING PROCEDURES FOR HANDLING CONFIDENTIAL DOCUMENTS

7.1. All documents received with a group of samples and/or generated in the course of 
their analysis shall be kept confidential. Standard Business Records 
Confidentiality practices shall apply.

7.2. Documents specifically marked CONFIDENTIAL that may accompany the samples, are to 
be treated separately from other case-related documents.

7.3. Procedures for handling documents marked CONFIDENTIAL:

7.3.1.

7.3.2.

7.3.3.

7.3.4.

Contact SHO to assure that receipt of these document(s) is correct and 
necessary for analysis of the samples. If not required for analysis, 
return as directed by SMO.
If the document(s) are necessary to execute the sample analyses, place 
the document(s) in a secure file separate from the regular files and 
under the control of a designated Document Control Officer (DCO). The 
DCO will keep this file of confidential documents secure at all times 
and only allow authorized personnel access on an as needed basis. 
Receipt of confidential documentation, its use, duplication, and 
ultimate disposition shall be documented in a Confidential Document 
Log. Duplication of confidential documents shall be kept to a minimum 
and done with the concurrence of the Project Officer or his/her deputy. 
The DCO shall remove and retain for one year the cover sheet of any 
confidential material disposed of and note the disposition in the 
Confidential Document Log. Disposal of confidential documents should 
be done at the direction of the EPA Project Manager and/or the EPA 
Contracting Officer.



8. STANDARD OPERATING PROCEDURES FOR DOCUMENT/DATA PACKAGE SHIPPING

8.1. The delivery schedule of data/documents will be as described in Exhibit B of the 
Statement of Work.

8.2. The shipping of data/documents will be documented. The information documented 
will Include the following:

8.2.1. Date Shipped.
8.2.2. Addressee.
8.2.3. What was sent, including case number, if appropriate.
8.2.4. Method of shipment 

etc.).
(Federal Express, UPS Overnight, First Class Mail,

8.2.5. Airbill or invoice number, if applicable.
8.2.6. By whom sent.

8.3. All data/documents shipped shall have custody seals placed so that opening the 
package will cause the seals to be broken.

8.4. The method used must assure delivery to each user (the Region, SHO, and EHSL) at 
the same time. In the event the packages cannot be shipped at the same time, 
priority shipping shall be given to the Region's data package.

8.5. A list of data/documents shipped should be retained.

8.6. The case files shall be purged in accordance with the schedule in Exhibit B of 
the statement of Work and these documents will be shipped as stated above.

9. 0CAHPLE LABORATORY SAMPLE AND DOCUMENT FLOW 

ACTIVITY 

Sample Receipt

DOCUMENTS PERSONNEL

Airbills, Receiving Reports, Sample Custodian/Receiving 
Chain-of-Custody Records, Clerk 
Sample Receipt Logs, Traffic 
Reports

Transfer to Storage 

Transfer for Preparation

Sample Control Records

Sample Control Records, 
Preparation Logs, Extraction 
Logs, Bench Sheets, Analysts’ 
Notebook Pages

Sample Custodian 

Sample Custodian/ Analyst

Preparation

Transfer to Storage

Preparation Logs, Extraction Analyst 
Logs, Bench Sheets, Analysts’
Notebook Pages

Sample Control Records, 
Preparation Logs, Bench 
Sheets, Extraction Logs, 
Analysts’ Notebook Pages

Analyst/Sample Custodian



Transfer for Analysis 

Analysis

Sample Control Records

Instrument (Run) Logs, 
Printouts, Strip Charts, 
Spectra, Etc.

Sample Custodian/Analyst 

Analyst

Data Review

Analysis Data Sheets, Bench 
Sheets, Analysis Data Summaries, 
Analysts’ Logbook Pages

Printouts, Strip Charts, Etc. Reviewer

Analysis Data Sheets, Analysis 
Data Summaries, Review Sheets, 
Analysts’ Logbook Pages

Assembly

Data Package Shipping

Inventory Sheets 

Shipping/Mall Log

Case File fPuroe) Shipping Shipping/Mail Log

10. LABORATORY ANALYST SIGNATURE LIST

Document Control Officer

Document Control Officer/Mail 
Clerk

Document Control Officer/Mai 1 
Clerk

10.1. To enable EPA to Identify analysts from their Initials and/or signatures on 
laboratory case file documents, a signature list is maintained by the 
laboratory. The signature list contains the analysts’ typed names and 
initials, written signature, and written initials, all laboratory personnel 
working on the project should sign the list.

COLUMBIA ANALYTICAL

Analyst
Name Initials

Written
Name Initials
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10.2. Completed signature lists and periodically updated lists are forwarded to 
the National Enforcement Investigations Canter (NEIC) at the following 
address:

NEIC
Contract Evidence Audit Team (CEAT-TechLaw)
12600 West Colfax, Suite C-310 
Lakewood, CO 80215

Standard Operating Procedures For Cleaning of Glassware.

11.1. General Procedures.

11.1.1. Wash with hot soapy water (Liquinox or equivalent) and rinse with tap* 
water.

11.1.2. Rinse several times with distilled water.
11.1.3. Allow to air dry.
11.1.4. Put glassware into designated storage.

11.2. Metals and Cyanide Glassware Procedure.

11.2.1. Follow steps 5.1.1 and 5.1.2 above.
11.2.2. Rinse glassware twice with 1:10 nitric acid.
11.2.3. Rinse glassware several times with deionized water.
11.2.4. Store in 0.1 N nitric acid.
11.2.5. Rinse with deionized water several times before use.

11.3. Special Precautions. The above are the general procedures used by the
glasswashing personnel. For trace level work, it is the responsibility of 
the analyst to ensure his/her glassware is free from contamination. The 
analyst should rinse glassware as appropriate before beginning analysis.

12. Standard Operating Procedures for Traceability of Standards.

12.1. Keep a Written record of concentration date received, lot number and 
expiration date of all stock standards.

12.2. Keep a written record for all standards made in house to include: element/s, 
concentration, date made, expiration date and technician’s name.

12.2.1. Label all working standards with information in 12.2.

Computer File Name: EPAPROC



Columbia Analytical Services, Inc,
1152 3rd Avenue • LongvUut, WA 98632 • (206} 577-7222 

SAMPLE RECIPIENT: WORK REQUEST » //////

CUSTOMER NAME AND ADDRESS CUSTOMER BILLING ADDRESS

PROJECT NAME: REPORT TO:
CUSTOMER PO #
DATE SAMPLES RECEIVED:
DATE RESULTS REQUIRED:
SAMPLE DESCRIPTION: BOTTLES RECEIVED:

>

SPECIAL HANDLING INSTRUCTIONS:

TESTS REQUIRED:
1..
2..

3..

4..
5..

6..
7..
8.. 
9..

10..

11..

12..
13..

14..

15..

16..

17..

18..

19..

20..

LAB CODE

REFERENCES;

SAMPLE NAME TEST TO BE PERFORMED

APPROVED BY: DATE:
File Name:REQUEST.FRA
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PAGE NO. <2
LAB COOE

REFERENCES:

SAMPLE NAME TEST TO BE PERFORMED

APPROVED BY: DATE:
File Name-.REQUEST. FRA



Columbia Analytical Services, Inc.
1152 3rd Av«nuM • Longviaw, WA 98632 • (206) 577-7222

CHAIN OF CUSTODY »**»*xxx*xxxx*xxxx*xx*xx 

LABORATORY ANALYSIS REQUEST

DATE
PROJECT

-PAGE.
#

CLIENT INFO. CONTACT. 

ADDRESS_____________

.PHONE #

.SAMPLERS NAME

Samole Name Date Time Lab Code Tvoe Analysis Reauested

1 . •

2.

3.

A.

5 . 1

6.

7.

a.
9.

10 .
!

11 - 1 1
12. i I
ReTinguished by CAS, Inc.

Signature

Printed Name

Received bv:

Signature

Printed Name

-1 rm Fi rm

Date/Time |Date/Time

CAS 05/88 CHAINWK.SHT
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APPENDIX 4.2

RESUMES OF 

KEY PERSONNEL



PERSONNEL AND ORGANIZATION

Columbia
Analytical
Serv'Ices

Controller
Fagan

1
Inorganic 

Shelton

ICP
Leach

AA
Fuchlse

General
Ueltschl

Organics
Edelman

QC/f/iS 

Ede man

GC
Elliott

Extractions
Elliott

Administrative 

Vincent

QA/QC
Duplaga

Accounting
Portner

Word Processing 

Regoll



Current Position:

Education:

Experience:

RESUME OF STEPHEN W. VINCENT

Manager/Chemist, Columbia Analytical Services. Responsible for all 
phases of lab operations including project planning, budgeting, quality 
assurance, etc.

1974 University of Washington, BS Oceanography.
1977 Portland State University, Graduate course in environmental 

chemistry.
1981 University of California at Los Angelas, Graduate School of 

Business Engineering and Management Program.
1984 University of Washington, completion of course work for MS 

Pulp and Paper Technology.

1975-79 Analytical Chemist, Weyerhaeuser Company. ^
Responsibilities; Include method development, routine 
analysis and supervision for the Weyerhaeuser Multi-Region 
Support Lab. Responsible for setting up a company wide lab 
audit, round robin and quality assurance program.

1979-86 Lab Manager, Weyerhaeuser Company.
Responsibilities: All phases of lab management for organic,
inorganic and microbiological analyses. This included 
management of capital and an annual operating budget of 
around two million dollars; management of a staff of around 
thirty employees; contract procruement and project 
management. Projects included an EPA Inorganic CLP contract; 
an EPA Acid Rain Deposition contract; a contract with the 
Fish and Wildlife Service to measure trace organic 
contaminants in animal tissues; and others.

Publications/
Presentations: 1981

Affi1iations:

"The Impact of Pulp and Paper Effluents on the Water Quality 
of the Lower Columbia river," with W. G. Hines and S. R. 
Young. TAPPI Environmental Conference, New Orleans, 
Louisiana, April 1981.

1977 "Weyerhaeuser Company’s Effluent Monitoring Program for Toxic 
Metals," National council for Air and Stream Improvement, 
Portland, OR, 1977.

1981 "Weyerhaeuser Company’s Corporate Quality Assurance 
Program," NCASI, New Orleans, Louisiana, June 1981.

1982 "Basic Laboratory Skills," NCASI Central Lakes Meeting, 
Chicage, 1982.

American Chemical Society
Technical Association of the Pulp and Paper Industry
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Current Position:

RESUME OF MICHAEL I. SHELTON

Lead Chemist, Inorganic Section. Columbia Analytical Services. 
Responsible for operation of the inorganic section, including wet 
chemistry, AA and ICP labs. This includes employee supervision, 
methods development and quality assurance activities.

Education: 1970
1980
1976, 79 
1981, 84, 86 
1980, 84, 86

Work Experience: 1970-79

1979-82

1982-86

Pub!ications/
Presentations: 1987

1986

1984

1984

1982

Affiliations:

Lower Columbia College, AA Chemistry.
Green River College.
Jarrel-Ash Emission Spectroscopy Schools.
AOAC Workshops in Analytical Chemistry.
International Conference on Plasma Spectrochemistry,

Supervised Weyerhaeuser’s water analysis lab. Developed 
and performed wet chemistry and instrumental methods.
Set up atomic absorption and emission spectrometers foi* 
aqueous and solid sampling.

Weyerhaeuser Metals Analysis Lab. Purchased and 
developed procedures for a JA 975 ICP spectrometer. 
Analyzed water, wastewater, soils, sediments and tissues 
for trace metals using AA and ICP techniques. Directed 
Weyerhaeuser’s RCRA solid waste analytical program.

Section Leader. Weyerhaeuser Elemental Analysis 
Laboratory. Supervised laboratory that included ICP,
AA, ion chromatography, and other areas of inorganic 
chemistry. Project leader for EPA Inorganic CLP 
Project.

"Analysis of As, Se, T1 and Pb using GFAA with Palladium 
Modifier," EPA Inorganic Caucus, Washington D.C., 
February 1987.

"ICP Selection Criteria," with Robert Botto. Course 
taught at International Conference on Plasma 
Spectrochemistry, Hawaii, 1986.

"Analysis of Pulping Liquor by ICP Emission" Plasma 
Winter Conference, San Diego, CA, 1984

"Modification of ICP for Sulfur Determinations in Black 
Liquors," Plasma Winter Conference, 1984.

"Total Dissolution Analysis by ICP," Pacific Northwest 
ICP Workshop, Seattle, 1982.

Society of Applied Spectroscopy 
Association of Official Analytical Chemists.



RESUME OF DAVID L. EDELMAN, Ph.D.,CPC

Current Position: Lead Chemist, GC/MS Section. 
Longview, WA.

Columbia Analytical Services, Inc.

Responsible for operating/managing the GC/MS section to produce high 
quality, cost-effective, timely analytical services to comply with 
federal RCRA, NPDES, CERCLA, SOWA, and State Regulatory requirements.

Education:

Experience:

1973
1976
1979

1986-88

1979-86

Presentations: 1986

1986

1984

1983

1982

1978

Affiliations:

University of Washington, B.S., Chemistry 
University of Washington, H.S., Organic Chemistry 
University of Washington, Ph.D., Forest Resources

James River Corporation Environmental Services. Laboratory 
Manager. Responsible for managing laboratory operations ^ 
utilizing GC/MS/DS, ICAP, AA, TOC, GC/FID/ECD/TCD, UV/VIS, 
and Bioassay techniques on effluents, sludges, wastes, 
groundwater, and process streams. Responsible for obtaining 
accreditations from three (3) state regulatory agencies.

Crown Zellerbach Corporation Environmental Services. 
Laboratory Coordinator. Performed/supervised sampling 
analytical services for RCRA Remedial Investigation 
Feasibility Studies, NPDES Permits, groundwater contamination 
studies, and solid waste disposal sites Investigations. 
Developed specialized skills for analyzing materials from 
pulp/paper/packing industry.

"EPA Method 200.7 For Trace Metals Analysis"
AOAC National Meeting, Seattle, WA.

"Chemical Analysis of Wastes For RCRA Compliance"
Ht. Hood Community College Seminar, Portland, OR.

"Drinking Water Certification Using ICAP Techniques"
AOAC Regional Meeting, Olympia, WA.

"Herbicide Application Watershed Monitoring Program"
NCASI Regional Meeting, Portland, OR.

"Sitosterol And Quercetin 3-Galactoside, Obscure Root Weevil 
Feeding Stimulants From Rhododendron"
-with R.P. Doss, R. Luthi, and B.F. Hrutfiord.

"Phenol Formaldehyde Adducts of Lignin Sufonates"
ACS Regional Meeting, Portland, OR>

American Chemical Society.
Association of Official Analytical Chemists 
Technical Association of the Pulp and Paper Industry 
Certified Professional Chemist 
Standard Methods Committees Participation



Current Position:

Education:

Experience:

Membership:

RESUME OF THOMAS C. LEACH

Chemist, Columbia Analytical Services, Inc., Longview, WA.

Responsible for laboratory sample analysis mainly involving ICP 
methods, also including AA flame, hydride, cold vapor, and 
graphite furnace techniques as well as general wet chemistry and 
colorimetric techniques.

1970 B.A. in chemistry, Kalamazoo College, Kalamazoo,
Michigan, 1970.

1986-87 Weyerhaeuser Company, Tacoma, WA 1986-1987. Eighteen
months ICP analytical applications. Six months graphite 
and fleune AA analysis plus ion chromatography and wet 
chemistry responsibilities. Main metals analyst for EPA 
Acid Rain Deposition Survey contract held by 
Weyerhaeuser. Performed metals analysis on EPA CLP 
samples.

1981-86 Laucks Testing Laboratories, Seattle, WA 1981-1986.
Four years AA flame, graphite furnace and gaseous 
hydride application. As well as general wet chemistry 
and colorimetric analysis.

1974-80 American Smelting & Refining Company, Tacoma, WA 1974- 
1980. Atomic absorption spectroscopy and wet chemistry 
methods for contract settlements, plant quality control, 
and environmental monitoring.

American Chemical Society
Association of Official Analytical Chemists



RESUME OF CAROL DUPLAC3A

Current Position: Chemist, Columbia Analytical Services, Inc. Longview, WA.

Duties include project management for landfi 11/groundwater chemical 
analysis projects, quality assurance program and safety program 
management, and routine wet chemistry measurements.

Education:

Experience:

1968

1983

1969-76

1977-84

1986-87

Presentations: 1982

1983

Kent State University. B.S. Biology, 1968.

Department of Army Management Training School, Madigan 
Hospital, Fort Lewis, WA, 1983.

Supervising Laboratory Technologist. San Diego County Lab, 
Veterinary Division. Performed and supervised microbiology 
and other clinical laboratory procedures. Supervision of 
four technicians.

Supervisor, Stat Chemistry Lab. Madigan Hospital, Fort 
Lewis, WA. Supervised a stat lab for a 500 bed hospital. 
This Involved the supervision and training of thirteen 
people. Instrumentation used at the lab Included auto­
analyzers, titrators, flame photometers, gas chromatographs 
and thin layer chromatography systems. Responsible for 
quality control, operating budgets and safety.

Medical Technologist, Multnomah County Health Department. 
Performed clinical testing, microscopy examinations and water 
chemistries.

"Stat Drug Analysis" 1982, Madigan Hospital. Presentation to 
staff doctors and lab personnel describing drug screening for 
in-coming emergencies.

"Blood Gas Analysis" 1983, Madigan Hospital. Presentation 
made to medical lab staff concerning the procedures, 
instrument maintenance and quality control involved with the 
use of blood gas analyzers.

Affiliations: American Society of Clinical Pathologists, 
medical technologist.

American Association of Bioanalysts.

American Chemical Society.

Registered
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Current Position;

Education:

Work Experience:

RESUME OF TERRY W. HOPKINS

Analytical Chemist, Columbia Analytical Services. Responsible for 
operation and maintenance of instrumentation for volatile organics 
analysis. This Includes techniques such as 601/602, 8010/8020, BTEX 
and analysis of air monitoring samples for solvents. Additional 
responsibilities include bulk identification and fiber counting for 
asbestos analysis.

1969 Washington State University, BS Chemistry.
>

1987 Identification of Asbestos in Bulk Samples by Polarized Light 
Microscopy; MicroLab Northwest, Seattle, WA.

1988 NIOSH 582-Sampling and Evaluating Airborne Asbestos Dust; 
University of Washington, Seattle, WA.

1969-70 Laboratory Analyst, Weyerhaeuser Pulp Analytical Laboratory, 
Longview, WA. Performed routine chemical analysis associated 
with the paper pulping process.

1970-87 Plant Chemist, Weyerhaeuser Chlorine Plant, Longview, WA.
Lab supervisor of the chlorine plant lab included developing 
and set-up of test procedures, including autoanalyzers (Tech- 
nicon), atomic absorption, gas chromatography and others. 
Supervision of lab personnel. Performing environmental and 
industrial hygiene monitoring programs around the plant site. 
Provide information on process parameters to operations.

1987-88 Analytical Chemist, Columbia Analytical Services.
Responsible for routine inorganic chemical analyses in the 
water chemistry laboratory. Responsible for asbestos 
identification and asbestos fiber counting. Responsible for 
operation of purge and trap, GC, and data system for volatile 
organics analysis. Also responsible for performing routine 
sample prep, extraction, and set-up for analysis by Gas 
Chromatography.



RESUME OF EILEEN ARNOLD

Current Position: Chemist, Columbia Analytical Services, Inc.

Education:

Experience:

Responsible for laboratory sample analysis involving ICP and other 
types of analyses.

1977 BA Chemistry, Immaculate College, Immaculata, PA.

1986-87 Dow Corning Corporation, Springfield, OR. ICP and atomic 
absorption experience dealing with silicon manufacturing. 
Methods development for ICP analysis of minor impurities 
found in silicon.

1982-85 Ametek, Inc. Harleysville, PA. Product research and
development chemist involved in production of thin-film 
semiconductors for use as solar cells. Work with AA and SEN 
techniques.

Janbridge, Inc. Philadelphia, PA. Maintain electroplating 
process lines through wet chemical analysis techniques and 
destructive testing of printed circuit boards.



RESUME OF JERRY UELTSCHI

Current Position: Chemist I, Columbia Analytical Services, Inc., Longview, WA.

Duties include routine chemical analysis in the inorganic section of 
the laboratory.

Education: 1977 University of Oregon Health Sciences Center, School of 
Medicine, B.S. Medical Technology, 1977

1972 University of Portland, B.S. General Science, 1972

Experience: 1971-77

1972-76

1977-87

U.S. Army Reserve, First Aid Instructor, NCO in charge of 
First Aid Instructors’ Group

Laboratory Assistant I & II, University of Oregon Health 
Sciences Center. Performed routine clerical duties and 
phlebotomy. Supervision of inpatient phlebotomy team.

Medical Technologist, Ocean Beach Hospital, Ilwaco, WA. 
Clinical analysis in the Chemistry, Hematology, Microbiology 
and Blood Banking areas of the laboratory. Supervisor of 
laboratory for eight years maintaining laboratory equipment 
and supplies. Responsible for: the quality control and 
quality assurance of the laboratory, performing the tests and 
supervising lab personnel. Member of Portland Red Cross 
Advisory Committee, 1984 to 1986.

Affiliations: American Society of Clinical Pathologists. Medical 
Technologist, 1977 to present.

American Society of Microbiology, 1979 to 1982.



RESUME OF VIVIAN FUCHISE

Current Position: Chemist, Columbia Analytical Services, Inc. Longview, WA.

Responsible for laboratory sample analysis primarily with atomic 
absorption techniques including flame, flameless and graphite furnace 
methodologies.

Education:

Experience:

Publications:

1987 B.S. Chemistry, University of Oregon, June 1987

1986 University of Oregon, 1986. Research Assistant.
Investigations involved the use of micelles to solubilize 
organometallic complexes.

“Reduction of Water Soluble Substrates in Micellar Solutions 
Using Photochemically Generated Nineteen-Electron 
Organometallic Complexes," with David Tyler. Published 
January 1988, Royal Society of Chemistry, Chemical 
Communications.

“Does Palladium Modifier For GFAA Offer Any Real Advantage?" 
The 1988 Association of Official Analytical Chemists Pacific 
Northwest Regional Section Meeting, June 1988, The Evergreen 
State College.



RESUME OF CHARLES WORLEY

Current Position: Chemist, Columbia Analytical Services, Inc. Longview, WA.

Present duties include sample preparation and digestion with analysis 
of same by atomic absorption flame and graphite furnace technique.

Education:

Experience:

Presentations:

Affiliations:

1973 Portland State University, B.S. Chemistry

1974 Portland State University, Certificate 
Public Health Studies

1962-78 Analytical Chemist, Weyerhaeuser Research Division. Duties 
included training, analysis of many sample types using a wide 
variety of wet chemical techniques including atomic 
absorbtion, emission, IR, UV-VIS spectroscopy, gas 
chromatography, and other analytical procedures.

1978-87 Analytical lab leader, Boise Cascade Pulp and Paper R & D.
Responsible for lab service to company facilities, including 
environmental, industrial hygiene, and hazardous waste 
testing. Responsible for capital equipment additions, lab 
personnel training and service as acting safety,coordinator.

1987 "Right-to-Know" Law training presentation
Boise Cascade Pulp and Paper Research and Development

American Chemical Society

Technical Association of Pulp and Paper Industries 

Society for Applied Spectroscopy



RESUME OF BRIAN JOHNSON

Current Position: Chemist, Columbia Analytical Services, Inc. Longview, WA.

Duties include trace metal analysis of soils and water by atomic 
absorption spectroscopy and anion analysis by Liquid Ion 
Chromatography.

Education:

Experience:

1985

1986

1987

1983-84

1986-88

Portland State University. B.S. Chemistry, 1985.

Varian Instruments, Walnut Creek, CA., H.P.L.C. Training > 
Course.

Northrop Corporation, Pico River, CA., Effective Speaking 
Course.

Undergraduate Research Assistant, Carl Wamser, Portland 
State University. Duties included polymer membrane synthesis 
and instrument maintenance.

Engineer I, Northrop Advanced Systems Division, Pico Rivera, 
CA., Performed instrumental analysis of polymer composites 
by HPLC, GC, and AA.

Presentations: 1988 “Moisture Content of Polyamide, Bismaleimide, and Phenolic 
Resins and Prepregs by Gas Chromatography or by Karl Fischer 
Titration." Presented to Engineers and Management for 
technical reference.



APPENDIX 4.3

QA/QC ACCEPTANCE LEVELS 

FOR SPIKE RECOVERIES



MATRIX SPIKE RECOVERY TABLES

The following tables provide spike recovery information for EPA 
SW 846 Methods performed at CAS.

A matrix spike and duplicate is run with the set of samples 
analyzed during the day or every 10 samples, whichever is more 
frequent. As part of the certification process for California, 
the percent recovery control limits are continually monitored and 
updated quarterly based on the previous 3-month weight averaging 
of all recovery data for each matrix analyzed. A minimum of 20 
matrix spikes must be processed before control limits are 
changed.

All spiked samples that exceed control limits are re-analyzed 
with a blank spike. The blank spike serves to verify that the 
analytical system is still in control and that the out-lying 
recovery data are matrix dependent. Based on the blank spike 
data, if the out-lying data are not matrix dependent, the entire 
system is judged out of control and steps are taken to correct 
and recalibrate the system. All samples affected will be re­
analyzed to verify the accuracy of the data.



1
1 COLUMBIA ANALYTICAL SERVICES, INC.

1 1152 3RD AVE . LONGVIEW, WA 98632

■
(206) 577-7222

1
■ TABLE 1

1 ERA METHOD 8010 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE
COMPOUND SPIKE PERCENT RECOVERY

1 Water Soi1/Sediment >

Bromodichloromethane 80-120 70-130
' ■ Bromoform 80-120 70-130
1 Bromomethane 70-130 60-140

Carbon Tetrachloride 60-130 50-140
Chlorobenzene 80-120 70-130

1 Chloroethane 70-130 60-140m Chloroform 80-120 70-130
2-Chloroethyl vinyl ether 50-150 40-160
Chloromethane 60-140 50-1501 Dibromoch1oromethane 80-120 70-130
1,2 Dichlorobenzene 80-120 70-130

■ 1,3 Dichlorobenzene 80-120 70-130

1 1,4 Dichlorobenzene 80-120 70-130m 1,1-Dichloroethane 80-120 70-130
1,2-Dich1oroethane 80-120 70-130

1 1,1-Dichloroethylene 80-120 70-130
Trans 1,2-Dichloroethylene 80-120 70-130
Diehloromethane 70-130 60-140
1,2-Dichloropropane 80-120 70-130

1 Trans 1,3-Dichloropropylene 80-120 70-130■■ 1,1,2,2-Tetrachloroethane 80-120 70-130
■■ Tetrach1oroethy1ene 80-120 70-130

1,1,1-Trichloroethane 50-120 40-130■ 1,1,2-Trichloroethane 80-120 70-1301
Trichloroethylene 80-120 70-130
Trichlorofluoromethane 80-120 70-130

1
1
*

Hi

Vinyl Chloride 70-130 60-140



COLUMBIA ANALYTICAL SERVICES, INC. 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

TABLE 2

ERA METHOD 8020 CONTROL LIMITS

COMPOUND
CONTROL LIMITS FOR ACCEPTABLE 

SPIKE PERCENT RECOVERY
Water Soi1/Sediment

Benzene 80-120 70-130
Chlorobenzene 80-120 70-130
1 ,4-Dichlorobenzene 80-120 70-130
1,3-Dichlorobenzene 80-120 70-130
1,2-Dichlorobenzene 80-120 70-130
Ethyl Benzene 80-120 70-130
Toluene 80-120 70-130
Xylenes 80-120 70-130

I



COLUMBIA ANALYTICAL SERVICES, INC. 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

PARAMETER

TABLE 3

ERA METHODS 3500 SERIES/8040 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE

Water Soi1/Sediment

4-Chloro-3-methylphenol 80-120 80-120
2-Chlorophenol 40-130 40-130
2,4-Dichlorophenol 40-100 40-100
2,4-Dimethylphenol 40-100 40-100
4,6-Dinitro-2-methy 1 phenol 30-120 30-120
2,4-Dinitrophenol 20-100 20-100
2-Nitrophenol 50-110 50-110
4-Nitrophenol 20-100 20-100
Pentachlorophenol 50-110 50-110
Phenol 20-80 20-80
2,4,6-Trichlorophenol 50-100 50-100



COLUMBIA ANALYTICAL SERVICES, INC. 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

COMPOUND

TABLE 4

EPA METHODS 3500 SERIES/8080 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RECOVFRY

Aldrin
-BHC
-BHC
-BHC
-BHC (Lindane) 

Chlordane (technical) 
4,4’-DDD 
4,4'-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCS-1254
PCB-1260

Water

60-110
40-110
30-120
30-120
40-100
50-110
40-120
40-120
40-120
50-110
50-110
30-120
60-110
30-120
30-120
60-110
60-110
60-110
60-110
60-110
60-110
60-110
60-110
60-110
60-110
60-110

Soi1/Sediment

50-100 
40-110 
30-120 
30-120 
40-100 
50-110 

• 40-120 
40-120 
40-120 
50-110 
50-110 
30-120 
60-110 
30-120 
30-120 
50-110 
50-110 
50-110 
50-110 
60-110 
60-110 
60-110 
60-110 
60-110 
60-110 
60-110



COLUMBIA ANALYTICAL SERVICES, INC. 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

PARAMETER

TABLE 5
EPA METHODS 3500 SERIES/8100 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RFmVPRY

Water Soi1/Sedim

Acenaphthene 60-110 60-110Acenaphthylene 60-110 60-110Anthracene 50-110 50-110Benzo(a)anthracene 60-110 60-110Benzo(a)pyrene 60-110 60-110Benzo(b)f1uoranthene 50-100 50-100Benzo(ghi)perylene 40-90 40-90Benzo(k)fluoranthene 50-110 50-110Chrysene 50-110 50-110Di benzo(a,h)anthracene 60-110 60-110FIuoranthene 60-110 60-110FIuorene 75-110 75-110IndenoC1,2,3-cd )pyrene 50-100 50-100Naphthalene 75-110 75-110Phenanthrene 60-110 60-110
Pyrene 60-110 60-110



COLUMBIA ANALYTICAL SERVICES, INC. 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

PARAMETER

TABLE 6

EPA METHODS 3500 SERIES/8120 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RECOVERY

2-Chloronaphthalene 
1,2-Dichlorobenzene 
1,S-Dichlorobenzene
1.4- Dichlorobenzene 
Hexach1o robutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane
1.2.4- Trichlorobenzene

Water Soi1/Sedim

70-110 70-110
60-110 60-110
60-110 60-110
60-110 60-110
50-100 50-100
20-70 20-70
50-100 50-100
60-110 60-110



COLUMBIA ANALYTICAL SERVICES, INC. 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

TABLE 7

ERA METHOD 8150 CONTROL LIMITS

PARAMETER

2.4- D
2.4- DB
2.4.5- T
2.4.5- TP (Silvex) 
Da1apon 
Dicamba 
Dichloroprop 
Dinoseb
MCPA
MCPP

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RECOVERY

Water

60-110
70-120
70-120
70-120
40-100
60-110
80-120
60-110
80-120
70-110

Soi1/Sediment

50-100
60-110
60-110
60-110
40-100
60-110
70-110
60-110
70-130
60-110



COLUMBIA ANALYTICAL SERVICES, INC 
1152 3RD AVE. LONGVIEW, WA 98632 

(206) 577-7222

TABLE 8

PARAMETER

1. Chloromethane
2. Brotnomethane
3. Vinyl Chloride
4. Chloroethane
5. Methylene Chloride

6. Acetone
7. Carbon Disulfide
8. 1 ,1-Dichloroethene
9. 1 ,1-Dichloroethane

10. trans-1,2-Dichloroethene

11. Chloroform
12. 1,2-Dichloroethane
13. 2-Butane
14. 1 ,1,1-Trichloroethane
15. Carbon Tetrachloride

16. Vinyl Acetate
17. Bromodichloromethane
18. 1 ,1,2,2-Tetrach1oroethane
19. 1,2-Dichloropropane
20. trans-1,3-Dichloropropene

21. Trichloroethene
22. Dibromochloromethane
23. 1,1,2-Trichloroethane
24. Benzene
25. cis-1,3-Dichloropropene

26. 2-Chloroethy1 Vinyl Ether
27. Bromoform
28. 2-Hexanone
29. 4-Methy1-2-pentanone
30. Tetrach1oroethene

31. Toluene
32. Chlorobenzene
33. Ethyl Benzene
34. Styrene
35. Total Xylenes

9240 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE
SPIKE PERCENT RECOVERY

CAS Number Water Soi1/Sediment

74-87-3 60-140 50-150
74-83-9 60-140 50-150
75-01-4 60-140 50-150
75-00-3 70-130 60-140
75-09-2 70-130 60-140

67-64-1 60-140 50-150
75-15-0 75-125 60-140
75-35-4 75-125 ■ 60-140
75-35-3 75-125 60-140

156-60-5 75-125 60-140

67-66-3 75-125 60-140
107-06-2 75-125 60-140
78-93-3 75-125 60-140
71-55-6 80-120 75-125
56-23-5 80-120 75-125

108-05-4 60-140 50-150
75-27-4 80-120 75-125
79-34-5 80-120 75-125
78-87-5 80-120 75-125

10061-02-6 80-120 75-125

79-01-6 80-120 75-125
124-48-1 80-120 75-125
79-00-5 80-120 75-125
71-43-2 80-120 75-125

10061-01-5 80-120 75-125

100-75-8 50-150 40-160
75-25-2 80-120 75-125

591-78-6 80-120 75-125
108-10-1 80-120 75-125
127-18-4 80-120 75-125

108-88-3 80-120 75-125
108-90-7 80-120 75-125
100-41-4 80-120 75-125
100-42-5 80-120 75-125
100-42-5 80-120 75-125
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TABLE 9

1 ERA METHODS 3500 SERIES/8270 CONTROL LIMITS

1 CONTROL LIMITS FOR ACCEPTABLE
■1 SPIKE PERCENT RECOVERY

1 Semivolati1es CAS Number Water Soi1/Sediment >

1 2,6-Dinitrotoluene 606-20-2 80-120 70-110
Diethylphthalate 84-66-2 30-80 30-80
4-Ch1orophenyl phenyl ether 7005-72-3 80-120 70-110

1 Fluorene 86-73-7 60-110 60-110
T

4,6-Dinitro-2-methylphenol 534-52-1 50-100 50-100

■ N-Nitrosodiphenyl amine 86-30-6 60-110 60-110
1 4-Bromophenyl phenyl ether 101-55-3 80-120 80-120

Hexachlorobenzene 118-74-1 50-90 50-90

1
Pentachlorophenol 87-86-5 60-110 60-110

Phenanthrene 85-01-8 60-110 60-110
Anthracene 120-12-7 50-100 50-100 •

1 Di-n-butylphthalate 84-74-2 40-80 40-80
Fluoranthene 206-44-0 40-80 40-80

■ Pyrene 129-00-0 50-100 50-100

1 Butyl benzyl phthalate 85-68-7 30-90 30-90
3,3’-Dichlorobenzidine 91-94-1 20-90 20-90
Benzo(a)anthracene 56-55-3 60-110 60-110

1 bis(2-ethylhexyl)phthalate 117-81-7 55-100 55-100

Chrysene 218-01-9 60-110 60-110

1 Di-n-octyl phthalate 117-84-0 60-110 60-110V Benzo(b)fluoranthene 205-99-2 60-110 60-110
Benzo(k)f1uoranthene 207-08-9 60-110 60-110

1
Benzo(a)pyrene 50-32-8 60-110 60-110

Indeno(1,2,3-cd)pyrene 193-39-5 60-110 60-110
Di benzo(a,h)anthracene 53-70-3 60-110 60-110

I
1
1

Benzo(g,h,i)perylene 191-24-2 60-110 60-110
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TABLE 9 (con’t.)

ERA METHODS 3500 SERIES/8270 CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RECOVERY

Semivolati1es CAS Number Water Soi1/Sediment

Phenol 108-95-2 20-80 20-80
2-Chlorophenol 95-57-8 50-110 50-110

1,3-Dichlorobenzene 541-73-1 50-110 '50-110
1,4-Dichlorobenzene 106-46-7 50-110 50-110
1 ,2-Dichlorobenzene 95-50-1 50-110 50-110

bis(2-Chloroisopropyl)ether 39638-32-9 70-130 70-130
N-Nitroso-Di-N-propy1 amine 621-64-7 40-140 40-140
Hexach1oroethane 67-72-1 50-110 50-110
Nitrobenzene 98-95-3 60-110 60-110

Isophorone 78-59-1 60-110 60-110
2-Nitrophenol 88-75-5 50-100 50-100
2,4-Dimethyl phenol 105-67-9 50-100 50-100
bis(2-Ch1oroethoxy)methane 111-91-1 50-120 50-120

2,4-Dichlorophenol 120-83-2 50-110 50-110
1 ,2,4-Trichlorobenzene 120-82-1 60-100 60-100
Naphthalene 91-20-3 80-120 80-120
Hexach1orobutadiene 87-68-3 40-100 40-100

4-Chloro-3-methy1 phenol 59-50-7 50-110 50-110
Hexach1orocyc1opentadiene 77-47-4 20-70 20-70
2,4,6-Trichlorophenol 88-06-2 60-110 60-1.10
2,4,5-Trichlorophenol 95-95-4 60-110 60-110

2-Chloronaphthalene 91-58-7 50-110 50-110
Dimethyl phthalate 131-11-3 20-70 20-70
Acenaphthylene 208-96-8 60-110 60-110

Acenaphthene 83-32-9 60-110 60-110
2,4-Dinitrophenol 51-28-5 50-100 50-100
4-Nitrophenol 100-02-7 20-100 20-100
2,4-Dinitrotoluene 121-14-2 60-110 60-110
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TABLE 10

EPA TOXIC METALS/INORGANICS CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RECOVERY

Parameter EPA Method Water Soi1/Sediment »

Antimony 6010 75-125 50-130
Arsenic 7060 75-125 60-130
Bari urn 6010 75-125 60-130
Beryl 1iurn 6010 75-125 60-130
Cadmiurn 6010 75-125 60-130
Chromium VI 7196 75-125 60-130
Chromium, Total 6010 75-125 60-130
Cobalt 6010 75-125 60-130
Copper 6010 75-125 60-130
Lead 7421 75-125 60-130

6010 75-125 60-130
Mercury 7470 60-140 60-130

7471 60-140 60-130
Molybdenum 6010 75-125 60-130
Nickel 6010 75-125 60-130
Selenium 7740 75-125 50-130
Silver 6010 75-125 50-130
Thai 1iurn 7841 75-125 60-130
Vanadium 6010 75-125 60-130
Zinc 6010 75-125 60-130

Cyanide 9010 75-125 60-130
Fluoride 340.2 75-125 60-130
Sulfide 9030 75-125 60-130

« = for homogeneous samples
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TABLE 11

CALIFORNIA SPECIFIC METHODS CONTROL LIMITS

CONTROL LIMITS FOR ACCEPTABLE 
SPIKE PERCENT RECOVERY

Parameter Water

Total Organic Lead

Total Petroleum Hydrocarbons
50-130

80-120

Soi1/Sediment

50-130

70-130



APPENDIX 4.4

INSTRUMENTATION AND EQUIPMENT

DETAILED DESCRIPTIONS



Sample Receiving and Storage (Sample Management, 1

6 Temperature Controlled Sample Coolers

Leading Edge D2 Computer and LOTUS 1-2-3 Sample 
Management System

Inorqanic/Hetals Sample Preparation Area

* COD and Kjeldahl Digestion Systems

* Microwave Digestion System

^ RCRA EP Toxicity Extractor

* 2 Hoods and Hot Plates

TCP Laboratory

* Jarrell Ash Model 61 simultanous emission 
spectrophotometer with 30 analytical channels

Inorqanic/Metals Instrumentation Area

«

«

%

Analytical Balances (Mettler HL 32,Mettler PE 106)

UV/Visible Spectrophotometer (Hitachi 100-40 
single beam)

Infra-red Analyzer (Perkin Elmer 267 IR grating)

4 Atomic Absorption Spectrometer (Varian 20 AA 
with graphite furnace, auto-sampler, and hydride 
system; 2 Varian Spectra 30 Zeeman AAs and DS-15 
data stations); Varian Spectra 10B flame AA.

Chloride Analyzer (Haake Buchler digital chloride 
titrator)

Ion Chromatograph (Dionex 2000i with 4270 
Integrator)



* Specific Ion Meter (Orion 901 pH and selective ion 
electrode meter)

* pH Meter (Cole Palmer 5985-50 pH Meter)

* Conductivity Meter (Amber Science Model 604)

* 2 Drying Ovens (Shel-Lab Models 1370 F and 1350 F)

* Muffle Furnace (Thermolyne Model F-A1730)

* Autoclave (Sybron/Ritter Model 1000 Sterilizer)

* 4 Water Baths/Incubators (Hach Model 15320
Incubator, Precision Model L-6, Shel-Lab Model 
1240, VWR 1500 E)

* Flash Point Tester (Precision Scientific Model 
74537 Pensky-Martens Tester)

* Centrifuge (MSE GF-8 free standing laboratory 
centrifuge)

* Water Purification System, Aqua Media 
demineralizer/carbon/particulate fiItration 
system.

* Turbidimeter (Hach)

^ Calorimeter (Parr 1241 EA Adiabatic)

Organic Sample Preparation Area

Soxhlet Extractor (Lab-line Multi-Unit Extraction 
Heater)

* Analytical Evaporator (N-Evap)

* 2 Hoods



Organic Instrumentation Area

*

TOC Analyzer (Coulometrics 5010/5020 with liquid 
and solids capability)

TOX Analyzer (Mitsubishi TOX-10 halogen analyzer)

4 Gas Chromatographs (2 Perkin-Elmer 8500 with 
as-8300 Autosampler and FID/ECD detectors; Varian 
3300 GC with 01 4460 Purge and Trap 
Device/autosampler and PID/Hall detectors; and 
Hewlett Packard 5790 with FID/ECD and 7672A 
autosampler).

GC/MS Laboratory

2 Hewlett Packard 5890/5970 GC/MS Systems with HP- 
1000 Data System (RTE-A/Aquarius Software and NBS- 
Wiley Libraries), and Autosampler. Capable of 
capillary and packed column operation and equiped 
with 01-4460 Purge and Trap Device/Autosampler.

Office Area (Laboratory Management)

2 Computers (Kammerman AT and IBM PC for data 
handling/reporting and QA/QC procedures)

SMART-LOG CLP Software (Telecations)
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DATA MANAGEMENT



DATA MANAGEMENT

Sweet-Edwards/EMCON's data management plan for the Phase II 

Hydrogeologic Investigation, Pier 91 will consist of three 

elements: data sources, data processing and data applications.
Personnel involved in data management include the field and 

laboratory personnel, project geologist, data manager and data 

user personnel. The data will be generated in the field, entered 

on a computer for general use and placed in long term storage 

(refer to following schematic flow diagram).

DATA SOURCES

The data sources include field geologist, laboratory soil and 

water analyses, field sampling and previous investigation. The 

raw field data will be in the form of boring logs, chain-of- 

custody forms, field sampling sheets, laboratory analysis reports 

and field notes (see previous Appendices for examples) . The 

field geologist will generate boring logs, describing drilling 

results, and chain-of-custody forms for soil samples submitted 

for analyses. The information will be summarized on water 

water level, aquifer testing, soil quality and 

construction data base. In addition, the field geologist and 

project geologist will interpret field data for aquifer hydraulic 

conductivity analysis. The results of the analysis will be 

summarized in a data base on aquifer characteristics.

The laboratory will report analysis of soil and water quality as 

concentration and will be summarized in a printed table. Raw 

data, consisting of peak height and other instrument readings, 

will be converted to concentrations by the laboratory. 

Information from the reports will be part of the soil chemistry 

data base and the water quality data base.

APP H-RFI.727 S94-03.05
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DATA PROCESSING

Data processing elements of the data management plan include data 

management responsibilities, computer capabilities and QA/QC. 
The field personnel are responsible for collecting proper 

information and forwarding that information to the project 

geologist or data manager. The data manager will be responsible 

for the proper handling of the data and maintaining the data 

bases.

The computer used for data management purposes will be an IBM PC 

compatible. The data base will be Symphony (by Lotus). The data 

base will be stored on standard 5 1/4-inch mini-disks.

The QA/QC for data base management will consist of verification, 

data storage and documentation. Data base verification is a 

visual check of the data entries to assure correct consistencies 

in the data entry. Storage of the data base will be on two mini 
disks; a working copy and a back up held by the Data Manager. 
Once the data has been verified, the raw data forms will be held 

in long term storage by the project geologist. Documentation 

will be an updated copy of the data base print-out that will be 

available for review.

DATA APPLICATIONS

The data application element of the data management plan consists 

of all reports, graphics and generated documents. The applica­
tions include notification of government agencies, flow modeling, 
hydrochemistry application and statistical analysis, but should 

not be limited to only the application described.

Hydrochemistry application will help in assessing the horizontal 
and vertical distribution of contaminants and the long term 

disposition of contaminants. Information used in this
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application includes water quality data, topographic data and 

geologic information. As part of the hydrochemical analysis, 
time series plots of the parauneters will be made. Time series 

analysis may be useful in statical assessment and in model 
projection of migration and attenuation. Time series assessment 
will be particularly valuable in a contaminant capture 

evaluation.
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